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IT is needless before a meeting of this character to elaborate 
upon the necessity of developing to the utmost all diagnostic means 
for use particularly in cases of foreign bodies not opaque to the 
roentgen ray. It is also unnecessary to do more than allude to the 
well-known fact that pathological shadows often show the presence 
of a foreign body that is itself not opaque to the ray. The absence 
of such shadows, however, we know is not an indication that a 
foreign body is not present. Auscultation and percussion are, of 
course, extremely valuable in many cases, though here, also, a 
negative report is much less valuable than a positive one. It is a 
great misfortune that in many cases of foreign body of great density, 
showing clearly in the ray, such as metallic bodies, auscultation 
and percussion, have been neglected. The writer has endeavored 
to obtain records as complete as possible in all of his cases, for their 
statistical value, regardless of whether the ray was positive or 
negative. ‘To the well-known physical signs he has added a new 
one which he has called the “asthmatoid wheeze.” He regrets, 
however, that his statistics on this sign do not go back so far as his 
other statistics. 


1 Read before the meeting of the American Academy of Ophthalmology and Oto- 
Laryngology, Pittsburgh, Pa., October 29, 1917. 
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The presence or absence of the asthmatoid wheeze has been 
recorded in 62 cases. From this record the author feels that we 
have a new sign that promises to be of great value in many cases in 
which the foreign body is not opaque to the ray. He has called this 
new sign the asthmatoid wheeze because the sound is somewhat 
similar to the wheezing heard when the ear is placed to the open 
mouth of an asthmatic patient. The chief difference is that there 
is more or less association of the sounds of rales with the wheezing 
in asthma, while in the asthmatoid wheeze of the foreign-body case 
the sound is drier, when typically elicited, though of course it may 
be associated with more or less secretion, adding more or less of the 
sounds of bubbling. In a typical case, however, such as No. Fbdy. 
625, the wheeze is much more marked after the coughing out of all 
secretion than before. This phenomenon is quite likely due to the 
secretions, more or less completely occluding the spaces by which 
air escapes between the wall of the bronchus and the irregularly 
shaped foreign body itself. When these irregular air passages are 
cleared out more air passes, and consequently the wheezing sound 
is louder. 

The author has deemed it best to call the attention of his con- 
fréres to this sign without waiting longer for accumulation of data 
in order that its value may be determined by the largest number of 
observations. 

Numerous cases are reported in the literature in which audible 
sounds in foreign-body cases have been studied, as heard with 
stethoscope or naked ear applied to the chest wall or over the 
cervical trachea or larynx, but I have been unable to find in the 
literature any mention of a study of the sounds as emitted from the 
open mouth. The nearest approach to it is the often mentioned 
“croupy cough” indicative of a laryngeally lodged foreign body; 
but even in these cases there is no mention of the study of the 
respiratory as distinguished from the bechic sounds. It is, however, 
not in the laryngeal cases that the asthmatoid wheeze is elicited. 
It is in the tracheal and bronchial; hence the great importance of 
the sign. If there is a croupy cough the larynx must be looked at. 
This is readily done and the matter of laryngeally lodged foreign 
body is readily decided, positively or negatively; but the indications 
for bronchoscopy in suspected foreign-body cases are often not so 
clear, and one feels that the indications in some cases are worthy 
of more thorough study than in a laryngeal case before a decision 
to do or not to do a bronchoscopy is reached. 

Description. The asthmatoid wheeze may be defined as a sound 
heard by placing the ear in front of the patient’s mouth during 
expiration. It resembles the wheezing of the asthmatic patient, 
but is drier. It is caused by the vibration of the air passing the 
foreign body in the bronchus. It is elicited by placing the ear in 
front of the open mouth of the patient while breathing deeply and 
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regularly in and out. If the wheezing is not noticed the patient is 
asked to carry respiration to the extreme limit as though endeavor- 
ing to expel all of the residual air from the lungs. In a number of 
instances the wheezing has been apparent only at the termination 
of this prolonged forced expiration. In many other instances the 
wheezing was so loud that it was noticed all over the room. In 
eliciting it care is needed to distinguish between a wheezing caused 
by secretion and a wheezing caused by a foreign body. This cannot 
always be done with certainty. Moreover, more or less secretion 
is usually present in the neighborhood of the foreign body. Usually 
the sounds of secretion disappear after coughing and expectoration, 
while the wheeze of a foreign body remains after the most violent 
and persistent coughing unless the foreign body has shifted. 

The pitch and loudness of the sound seem to depend upon the size, 
position and shape of the foreign body, as on these characters depend 
the size and shape of the spaces through which the expired air 
passes the foreign body. In one case the wheeze terminated in a 
sharp smacking sound, due to the impact of the suddenly arrested 
foreign body which had been dislodged. 

LocALIzaATION. The asthmatoid wheeze is of no localizing value. 
Being a sign heard at the open mouth, not with the ear at the chest 
wall externally, it is impossible to determine out of which bronchus 
the wheeze comes. In one case a foreign body in the trachea gave 
a slightly different note, very much flatter in tone, as compared to 
the note as heard in cases of bronchially lodged foreign bodies. 
Whether or not further observations will establish this to be the 
case, and if so whether or not it will be possible to determine by the 
absolute pitch whether the foreign body is located in the trachea 
or in a bronchus, it is impossible to say at present. Observation 
by those having well-trained ears will be very valuable here. 

PuysicaL Cuaracrer OF Foreign Bopies THE 
AstumMatTorp Smooth, rounded foreign bodies that 
cork a bronchus tightly have not, in any instance, produced the 
asthmatoid wheeze, properly so called. Many of the cases of cork- 
like foreign bodies associated with considerable amounts of secre- 
tion in the trachea and bronchi have caused a moist wheeze, but 
this sound is of less diagnostic value. The sound was elicited clearly 
and sharply in cases of foreign body of larger diameter than a pin, 
and especially in those of angular shape, such as bones, nut-shells, 
grains of corn and the like. 

MECHANISM OF THE PRODUCTION OF THE ASTHMATOID WHEEZE 
This is, of course, conjecture. It seems quite probable that the sound 
is produced by the air passing the foreign body; in other words, b) 
passing through a very much diminished area of cross-section and 
passing over or impinging upon rough, sharp surfaces instead of 
passing, as it normally does, through the round, relatively smooth 
mucosa-covered air passages. 
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Reports oF Cases. To report in detail all of the cases in which 
the asthmatoid wheeze was searched for would needlessly prolong 
this paper. The test was made in 62 cases in all. Of these the 
wheeze was present in 41 cases of foreign body and absent in 21 cases 
in which the foreign body was afterward discovered or previously 
known to be present. The following cases are typical of the classes 
in which the wheezing was present and absent respectively: 


Fic. 1.—Radiograph showing pebble in right bronchus of a child, aged four years. 
The ‘‘asthmatoid wheeze”’ was absent in this case, presumably because the pebble 
(Fig. 2) ‘‘corked”’ the bronchus so completely that no air could pass. (Radiograph 
made by Drs. Manges and Bowen. Case No. Fbdy. 624.) 


Case No. Fbdy. 624.—Pebble removed by oral bronchoscopy from 
right bronchus; asthmatoid wheeze not present. J. W., a girl, aged 
four years, was referred by Dr. O. W. Saunders, of Camden, N. J., for 
the bronchoscopic removal of a pebble aspirated two days previously. 
The child had been playing with pebbles, a number of which she 
had in her mouth. Following the aspiration there were dyspnea, 
coughing, vomiting and blood-streaked sputum at irregular periods. 
Dr. Edwin E. Graham reported diminished expansion and harsh 
breath sounds from the upper right anterior portion of the chest. 
The radiograph (Fig. 1) made by Drs. Manges and Bowen was 
reported upon as follows: 
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“Tn the case of J. W. there is a remarkable condition in that the 
foreign body is surely in the right bronchus with the right lung 
showing completely aérated, whereas the left lung casts a consider- 
ably more dense than normal shadow, as if there had been some 
inflammatory process in the left side. It occurs to me that probably 
the foreign body was at first lodged in the left bronchus and remained 
there until a comparatively short time before the roentgen-ray 
examination was made. After the foreign body was removed there 
seemed to be less difference in density between the two sides, but 
still a shade of difference. 

“This difference in density of the two sides might, so far as the 
plate is concerned, be due to overdistention of the right lung with 
air—in other words, a temporary emphysema. If it were possible 
that this pebble could have acted as a ball valve, admitting air 
but not letting it out, the results would accord with the appearance 
on the plate.” 
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Fic, 2.—Pebble that did not cause an asthmatoid wheeze presumably because 
it fitted so tightly in the bronchus. Pebble removed bloodlessly through the mouth 
by bronchoscopy without anesthesia. (Case No. Fbdy. 624.) 


On testing for the asthmatoid wheeze by putting my ear to the 
patient’s open mouth I was unable to detect any abnormal sound. 

Bronchoscopy without anesthesia, general or local, revealed the 
pebble tightly wedged in the right main bronchus above the upper 
lobe bronchus, from which it was disimpacted and removed in three 
minutes fifteen seconds. Recovery was prompt and complete. 

Remarks. The absence of the wheeze in this case was doubtless 
due to the tight, cork-like fitting of the pebble in the bronchus, 
preventing escape of any air past the foreign body (Fig. 2). 

Case No. Fbdy. 623.—Bone removed by oral bronchoscopy from 
right bronchus; asthmatoid wheeze diagnostic. Male, aged thirty- 
nine years, was referred by Dr. Schlindwein, of Erie, with a history 
that while eating beef soup he had gagged on finding in his mouth a 
bone which he was unable to extrude. A deep inspiration aspirated 
the bone. The immediate symptoms were: laryngeal pain, severe 
coughing, blood-spitting, wheezing, substernal pain and labored 
respiration. An unsuccessful bronchoscopy had been done before 
the case reached Dr. Schlindwein, being followed by a temperature 
elevation to 104° F., severe coughing, foul sputum, increased spitting 
of blood and dyspnea, with total aphonia. An excellent radiograph 
(considering the enormous size of the patients chest) failed to 
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show any evidence of foreign body. The larynx was not edematous, 
though lacerated. 

Physical examination of the chest by Dr. W. H. Spencer was 
reported as follows: 

“Thorax rounded. Thick walls. Expansion poor, seems equal. 
Percussion seems clear—slightly impaired generally because of thick 
chest walls. Breath sounds distinct. Expiration slightly prolonged 
over upper right. Many sonorous and sibilant rales over the whole 
right chest. Most plainly heard below the angle of the right scapula, 
where there is the suggestion of a friction sound. Few softer 
bronchial rales heard in the left axilla and the left upper chest 
posteriorly. Respirations wheezy and asthmatic.”’ 

These findings were confirmed by Dr. E. Quin Thornton, who 
gave the foliowing opinion. 

“There is evidently an inflammation of the bronchial system of 
the right side, with slight involvement of the left side.” 

This opinion was confirmed absolutely at bronchoscopy. 
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Fic. 3.—Bone that caused marked and typical asthmatoid wheeze while lodged 
in right bronchus of a man, aged thirty-nine years. Removed bloodlessly through 
the mouth by bronchoscopy under local anesthesia. Though rales were still loud and 
numerous on ordinary auscultation after removal of the foreign body, the asthmatoid 
wheeze, which had been so plainly audible at the open mouth, had totally disappeared. 
(Case No. Fbdy. 623.) 


Remarks. In view of the negative radiograph and traumatic 
laryngotracheitis the question arose as to whether or not bronchos- 
copy should be done. The decision to do it at once was based 
largely on the asthmatoid wheeze, which was so marked that it 
could be heard anywhere in the room when the patient had his 
mouth open. The wheezing sound had not the character of rales, 
evidently being produced by the foreign body itself and not by the 
attendant secretions. The wheezing was greater after expectoration 
than before. 

The bone was removed bronchoscopically under local anesthesia 
in fifty-eight seconds, exclusive of the time required for applying 
the cocain. Report of Dr. Spencer after removal of the foreign 
body: 

“Wheezing respiration and the bronchial rales have disappeared. 
Respiratory sounds over the lower and middle right lobes somewhat 
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harsher, with respiration more prolonged than on the left side. 
Patient has no dyspnea and is very comfortable.” 


| The patient was discharged the next day and made a complete 
and uneventful recovery. 

Remarks. This may be regarded the next day and, as the leading 

case, though not chronologically first, in the establishment of the 

Ad bs asthmatoid wheeze, as an important diagnostic sign of foreign body 

in the bronchi. The radiograph was negative; the asthmatoid 

wheeze was very loud; it was louder after effective expectoration; 
th. 
7 


Fic. 4.—Radiograph showing eve of ‘teddy bear” in bronchus of a child, aged two 
years. Asthmatoid wheeze was distinct and characteristic. Radiographic 


plates 
made by Drs. Johnston and Grier. Case No. Fbdy. 583.) 


bronchoscopy was done chiefly because of the asthmatoid wheeze 
positive; the wheeze disappeared totally immediately after broncho- 
scopic removal of the foreign body. The irregular shape of the for- 
eign body (Fig. 3) permitted air to pass through irregular spaces; 
its rough surface probably modified the sound. 

CasE No. ibdy. 583.—Glass eye of “teddy hear’? removed from 
the right stem bronchus by oral bronchoscopy; asthmatoid wheeze present. 
A girl, aged two years, aspirated half of the glass eye from a “teddy 
bear.” The immediate symptoms were dyspnea and choking; 
later symptoms were coughing and wheezing. Physical examination 
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of the chest by Dr. Elterich showed a very much diminished amount 
of air was entering the right lower and middle lobes. On placing 
my ear to the open mouth of the patient the asthmatoid wheeze 
was very plainly perceptible on expiration. A radiograph had been 
taken, but it failed to show the foreign body. The patient was then 
bronchoscoped, revealing the presence of the foreign body in the 
right bronchus, which, however, the operator was unable to remove. 
He referred the case to Dr. J. W. Cheney, of Wichita, Kansas, who 
referred the case to the author. A radiograph by Drs. Johnston 
and Grier showed not only the glass eye, but in addition the pupil 
of the eye was differentiated from the iris clearly in the radiograph 
(Fig. 4). 


Fia. 5 Fia. 6 


Fic. 5.—Glass eye of ‘‘teddy bear’’ that, when lodged in right bronchus (Fig. 3), 
caused a typical asthmatoid wheeze. The angular cross-section permitted air to 
pass. The foreign body was removed bloodlessly through the mouth by bronchos- 
copy without anesthesia, resulting in the immediate disappearance of the asthmatoid 
wheeze. (Case No. Fbdy. 583.) 

Fic. 6.—Grain of maize that, in the bronchus of a child, aged five years, produced a 
typical asthmatoid wheeze. The grain of corn was removed bloodlessly through the 
mouth by bronchoscopy without anesthesia, resulting in immediate disappearance of 
the asthmatoid wheeze. (Case No. Fbdy. 579.) 


Bronchoscopy, without anesthesia, general or local, promptly 
revealed the presence of the foreign body presenting in conoidal 
form. It required some manipulation properly to seize the foreign 
body for removal, the whole procedure from the time of the intro- 
duction of the bronchoscope requiring five minutes fifteen seconds. 
The wheeze disappeared totally after bronchoscopic removal of the 
foreign body (Fig. 5). 

The child left for her home the next day and the recovery was 
complete and uneventful. 

Remarks. It is not always easy to get a child of two years to 
coéperate in eliciting the asthmatoid wheeze, but patience accom- 
plished it in this case. It was plainly noticeable also when the child 
slept. The foreign body was of irregular shape, but its surface was 
smooth except for two sharp edges. 

Case No. Fbdy. 579.—Grain of corn removed from the right 
bronchus by bronchoscopy; asthmatoid wheeze present. A girl, aged 
five vears, was referred to me by Dr. J. W. Mayhew, of Lincoln, 
Nebraska, for the removal of a grain of corn aspirated while playing. 


| 


JACKSON: FOREIGN BODY IN THE TRACHEA OR BRONCHI 633 


The immediate symptoms were violent coughing and dyspnea for 
about fifteen minutes. Later symptoms were occasional dyspnea 
and occasional coughing. Physical examination by Dr. F. T. 
Billings showed very much diminished expansion of the right lung 
during inspiration, with dulness on percussion all over the right 
chest. On placing my ear to the child’s open mouth the asthmatoid 
wheeze was plainly heard. It was much clearer after expectoration 
than before. Roentgen-ray examination was negative. 

On passing the bronchoscope, without anesthesia, general 
local, the grain of corn was seen impacted in the right bronchus, 
from which it was readily removed. Time required for the introduc- 
tion of the bronchoscope and removal of the foreign body, two 
minutes fifty-four seconds. After bronchoscopy the asthmatoid 
wheeze had altogether disappeared and all the abnormal physical 
signs were absent except some moist rales. The child left for home 
the next day and made a prompt and uneventful recovery (Fig. 6). 

Remarks. In cases such as these the asthmatoid wheeze is of 
very great importance because of the negative result of the radio- 
graph. However, Dr. Mayhew had found the physical signs so 
strongly indicative of foreign body that he had advised the child 
coming over one thousand miles for the removal. It is not every 
diagnostician who feels so positive as to his diagnosis of foreign 
body in the lung. 

Case No. Fbdy. 560.—Wooden whistle removed from left bronchus 
by oral bronchoscopy; asthmatoid wheeze present. A boy, aged eight 
years, was referred by Dr. Rush, of Portage, Pa., with a history of 
having aspirated part of a wooden whistle. A radiograph was 
entirely negative. Dr. H. T. Price found rales in the left chest, 
with very harsh breath sounds. His opinion was that there was a 
foreign body obstructing partially the entrance of air in the left 
lung. On placing my ear to the patient’s open mouth a very dis- 
tinct asthmatoid wheeze was plainly heard on expiration. It was 
very muc' increased at the end of expiration when the patient 
forcibly ex vlled all that was possible of the residual air. 

On passing the bronchoscope I found the wooden whistle (Fig. 
7) tightly impacted in the left bronchus. I could see plainly 
into the tubular end, though momentarily obstructed by a small 
fragment of rubber still adhering to the whistle. An expanding 
forceps was inserted into the lumen of the whistle, which was then 
readily withdrawn. The child was discharged the next day and 
recovery was prompt and uneventful. 

Remarks. The asthmatoid wheeze in this case was not produced 
by any mechanism similar to that of a whistle. The foreign body 
consisted simply of a piece of wood, 3 cm. long by 8 mm. in greatest 
diameter, with a hole throughout the long axis. As a toy the sound 
is produced by the vibration of a rubber accessory. The asthmatoid 
wheeze had a very slight cooing sound, possibly due to the smooth 
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round hole through which the air was passing. The asthmatoid 
wheeze in this case was characteristic only at the end of prolonged 
and forced expiration. 

Case No. Fbdy. 386.—Fish-bone removed from left inferior lobe 
bronchus by oral bronchoscopy. Asthmatoid wheeze present. A 
young woman, aged twenty-five years, was admitted to the Monte- 
fiore Hospital in Pittsburgh, with a wheezing respiration but no 
cyanosis. She stated that she had choked on a piece of fish-bone, 
the accident being followed by a severe attack of coughing. There 
were no other symptoms until about two weeks later, when she 
began to expectorate pus and the temperature began to go up a 


Fia. 7 Fia. 8 

Fic. 7.—Wooden cylinder (from toy whistle) that produced an asthmatoid wheeze 
when lodged in the bronchus of a child, aged eight years. Removed bloodlessly 
through the mouth by bronchoscopy without anesthesia, resulting in immediate 
disappearance of the asthmatoid wheeze. (Case No. Fbdy. 560.) 

Fic, 8.—Fragments of fish-bone that produced a typical asthmatoid wheeze when 
lodged in the left inferior lobe bronchus of’a woman, aged twenty-five years. Removal 
by peroral bronchoscopy under local anesthesia resulted in immediate disappearance 
of the asthmatoid wheeze previously heard on oral auscultation, notwithstanding 
rales were still audible on thoracic auscultation. (Case No. Fbdy. 386.) 


little every day, the maximum being about 99.4°. Physical exami- 
nation by Dr. Milton I. Goldsmith revealed decreased breath sounds 
over the left lung, with rales on both sides. Dr. Goldsmith’s 
opinion was that there was a foreign body present. Dr. M. F. 
Goldsmith made excellent roentgen-ray plates which showed a 
slight shadow on the left side, though it could not be stated with 
certainty that the shadow was produced by a foreign body. When 
I was talking to the patient she seemed so markedly hysterical 
that I felt disinclined to believe there was any foreign body present. 
When, however, I examined her with the mirror very decided 
wheezing was noticeable, especially on expiration, slightly at times 
on inspiration also. The expiratory wheeze was much more marked 
after expectoration. Bronchoscopy was decided upon because of 
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the positive asthmatoid wheeze. The bronchoscope was passed 
under local anesthesia and three pieces of fish-bone (Fig. 8) were 
removed from the left inferior lobe bronchus. Time of operation, 
three minutes thirty seconds, exclusive of time consumed in applying 
the cocain. 

Remarks. The asthmatoid wheeze was specially noticeable with 
mirror laryngoscopy. This is a very good way to elicit it in adults. 
The rales heard on both sides of the chest in this case, by Dr. Gold- 
smith, are quite common in foreign bodies lodged on one side. It 
seems that secretions produced by the presence of a foreign body 
in the bronchus of one side are aspirated into the bronchi of the other 
side. For this reason rales are very often not to be taken as indica- 
tive of the presence of foreign body on the side on which they are 
heard. Diminished air in one lung as compared to the other is, 
however, a localizing sign of great value. 

ConcLusions. 1. The asthmatoid wheeze is a sound heard by 
placing the ear in front of the patient’s mouth during expiration. 
It resembles the wheezing of the asthmatic patient, but is drier. 
It is caused by the vibration of the air passing the foreign body in 
the bronchus. 

2. The asthmatoid wheeze is elicited by oral auscultation, the 
ear of the examiner being placed close to the open mouth of the 
patient. In many cases it comes out clearly during mirror laryngos- 
copy in older children and adults. 

3. The wheeze is most markedly elicited during forced and pro- 
longed expiration. The best conception of the manner of elicitation 
will arise in an effort to expel the residual air from the lung. This 
is similar to the condition arising from a bechic series without any 
interval for an inspiration to renew the pulmonary air supply 
between coughs. 

4. The sign is of less value if negative than if positive. 

5. Being heard at the open mouth it is of no localizing value as 
to which lung is invaded, though there is hope that further study 
may develop perceptible differences between tracheally and bron- 
chially lodged foreign bodies. 

6. It is often more marked after coughing out of all the secretion 
of which the patient can rid himself, though this is not always the 
case, doubtless being influenced by the size and shape of the foreign 
body. 

7. It is of more value directly as to the recent occurrence of the 
case. In cases of long-standing bronchitis, tuberculosis and other 
pulmonary lesions associated with abundant secretions there may be 
a wheezing audible on auscultation at the open mouth that may simu- 
late the true asthmatoid wheeze diagnostic of a foreign body in a 
recent case of foreign-body lodgment in a previously normal patient. 

8. The asthmatoid wheeze was not present in any case in which a 
smooth rounded body was so tightly wedged in a bronchus that no 
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air could pass it. Smoothness or roughness of surface seem impor- 
tant chiefly as they influence tightness of inspiration. 

9. It is particularly desirable that this new physical sign of foreign 
body in the trachea and bronchi be tested for in every case and 
recorded present or absent in order statistically to determine its 
exact value. 

10. In the author’s opinion the asthmatoid wheeze and oral 
auscultation are very promising additions to our diagnostic means 
in cases of foreign body in the trachea or bronchi. 


A CONSIDERATION OF THE METHODS FOR DEMONSTRATING 
TUBERCLE BACILLI IN THE URINE. 


By Ernest M. Watson, A.M., M.D., 


BUFFALO, NEW YORK. 


KLENCKE,! in 1848, was the first to successfully transmit tuber- 
culosis into animals. His work, while taking priority, was by no 
means as extensive or painstaking as that of Villemin,? who some 
years later, in 1865, published a series of well-recorded and con- 
clusive experiments of animal inoculations, with various materials 
of a tubercular nature. In 1867 Marcet* was able to produce 
generalized tuberculosis in animals by inoculating urine from 
individuals suffering from renal-vesical tuberculosis. Peters,’ in 
1872, successfully removed a kidney for tuberculosis, though the 
operation of nephrectomy had been accomplished some years pre- 
viously by Simon,® of Heidelberg, in 1869. 

With the publication of the isolation and cultivation of the 
tubercle bacillus by Robert Koch,® in 1882, the entire field of 
laboratory and clinical tuberculosis took upon itself an added 
impetus of study and accomplishment. Baumgarten’ had unques- 
tionably seen the tubercle bacillus previously in tissues, but it 
remained for Koch to establish the epoch-making beginnings of the 
bacteriology of tuberculosis. Damsch,*® in the same year, 1882, 
began using the inoculation of guinea-pigs, with the urine of sus- 


1 Ueber die Contagusitat der Eingewurdewurmer nach Versuchen, und iiber das 
physiologische und pachologische Liben der microskopischen Zellen, nach empirischen 
Thalsachen, Zwei medizinische-physiologische Abhandlungen, iv, 420, 1, 1, Jena, 1884. 

* Gaz. hebdom., 1865. 3 Tr. Med. Clin., 1867, p. 437. 

4 Quoted by Walker, 1872: Johns Hopkins Hosp. Reports, 1904, vol. xii. 

6 Quoted by Pilcher, 1869: Ann. of Surg., 1900, vol. xxxi. 

6 Die Aetiologie derturberculose, Berl. klin. Wehnschr., 1882, xix, 221; Mitt. a. d. 
kais. Gesundheitsamr, 1884, ii, 1. 

7 Virchows Arch., vol. lxxxii. 

8 Die Impfbarkeit der Tuberculose als diagnostisches Hulfsmittel bei Urogenitaler 
Krankungen, Deutsch. Arch. klin. Med., 1882, xxxi, 75. 


i 
aa 
| | 


WATSON: TUBERCLE BACILLI IN THE URINE 637 


pected individuals, to establish a diagnosis of renal tuberculosis. 
Babes,’ in 1883, was the first to find and demonstrate tubercle 
bacilli in the urine of patients suffering from genito-urinary tuber- 
culosis. A few months later this work was confirmed by Rosen- 
stein’? (1883). 

The means used for the demonstrating of tubercle bacilli in the 
urine have been until comparatively recent years the simple settling 
of the sediment by natural gravitation over a period of hours or by 
centrifugalization of the same. From this sediment a few loopfuls 
of material were smeared on a glass slide, fixed in the flame and 
stained in the earlier days by the anilin-water-gentian-violet method 
of Ehrlich," but more recently by the carbol-fuchsin solution of 
Ziehl. The simple gravity method is still the one most generally 
used, and as an example of the same may be mentioned the technic 
of Walker, who, in an exhaustive study of renal tuberculosis, was 
able to demonstrate the tubercle bacilli in each of the 50 cases 
studied by him. 

1. WaLKER’s Mertnop:" 

(a) The specimen of urine is allowed to settle in a conical urine 
glass for twelve hours. 

(b) Six slides are then prepared, free from fat, as follows: boil 
for thirty minutes in a strong solution of caustic soda, which is then 
washed off with running water for another thirty minutes. The 
slides are then wiped dry with a clean linen cloth. 

(c) The sediment from the conical glass is then taken up by means 
of a pipette and two drops placed on each slide. 

(d) The slides are then put on a frame, about ten inches above 
a Bunsen flame, which is turned sufficiently low to prevent too rapid 
heating. They are allowed to remain until all of the fluid has 
evaporated and they have become perfectly dry. 

(e) The slides are then passed through the flame in the ordinary 
manner, so as to fix the specimens thoroughly. 

(f) They are then placed in 5 per cent. acid (HCI) alcohol and 
allowed to remain for five minutes. This procedure dissolves the 
urinary salts. 

(g) The slides are next washed very carefully in running water, 
to remove all traces of acid and alcohol. 

(h) The smears are now stained for ten minutes in carbol-fuchsin 
and decolorized with Gabbet’s blue. 


* Nachweis des Tuberkelbacillus im Urin bei Tuberculose des Uro-genital Appara- 
tus (trans. from Orbosi Netil, 1833, No. 7, extr.), Pest. med. Chir., xix, 219, Presse, 
Budapest, 1883. 

10 Vorkommen ‘des Tuberkelbacillen im Harn. Centralbl. f. d. med. Wissensch., 
Berlin, 1883. 

1 Ueber provocrite Fluorescenz erscheinungen am Auge, Deutsch. med. Wchaschr., 
1882, viii, 21, 35, 54. 

12 Ueber die Farbung des Tuberkelbacillus, Deutsch. med. Wehnachr., 1883, ix, 247. 

13 Renal Tuberculosis, Johns Hopkins Hosp. Reports, 1904, vol. xii. 
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(t) The whole field is then carefully gone over. 

The next definite advance in the procedure of demonstrating 
tubercle bacilli in the urine was made by Uhlenhuth, who, in 1908, 
employed antiformin (equal parts of liquor chlorinatw and sodium 
hydroxide, 15 per cent.) to dissolve and destroy the excess of pus and 
mucus and epithelial cells in the urine. 

2. UnLennutH’s Mernop:" 

(a) The specimen of urine is centrifuged in the ordinary manner 
for thirty minutes. 

(b) The supernatant fluid is then poured off and the remaining 
sediment treated with antiformin in the proportion of 1 to 4 or 1 to 2 
and the mixture stirred until an absolutely homogeneous mass is 
obtained. 

(c) The specimen is then again centrifuged for ten minutes. 

(d) The supernatant fluid is then poured off and the sediment 
washed two or three times with physiological salt solution, each 
time followed by centrifugalization and decanting. 

(e) Smears are then made on glass slides from the remaining 
sediment and allowed to dry in the air. 

(f) These are then fixed by passing through the Bunsen flame 
in the usual manner. 

(g) The fixed smears are next stained with carbol-fuchsin by 
heating over a flame for ten minutes decolorized with acid and then 
alcohol (2 per cent. HC]) until all traces of the fuchsin are removed. 
They are then counterstained with Loeffler’s methylene blue. 

(h) The entire field of each slide is then carefully examined. 

In the same year another method was devised by Ellerman and 
Erlandsen, having for its main object the destruction of the extra- 
neous organic matter in the specimen, such as pus, mucus, ete. In 
this respect this method was similar to that of Uhlenhuth’s, except 
that this action was brought about by incubation and digestion 
rather than by strong alkaline destruction. 

3. ELLERMAN AND ERLANDSEN’S Metuop:" 

(a) The urine is drawn by a catheter and allowed to settle for 
several hours. 

(b) The supernatant fluid is then decanted and 10 to 15 c.c. of 
the sediment is centrifugalized and the supernatant fluid decanted. 
(In case of unusual proportions of urates they are removed by heat 
before centrifugalizing. ) 

(c) The sediment is then mixed with four times its bulk of a 0.25 
per cent. solution of sodium carbonate and 0.25 to 0.50 gm. of pan- 


4 Intiformin. ein bakterien auf losendes Disinfektionemittel, Berl. klin. Wchnschr., 
1908, xlv, 1346. 

16 Nachweis von Tuberkelbazillan in sputum. Scudien itiber die physikalischen 
Verhaltnisse bei verschiedenen Homogenisierungs und Sedimentierungsmethod-neue 
methoder, Ztschr. f. Hygiene u. Infectionskrankh., 1903, Band lIxi, 219. Om en 
rationel Premgangs maade til Pa avisning of Tuberkelbacillen i urinem, Hospital- 
stidende, 1908, No. 30, p. 873. 
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creatin and allowed to incubate for twenty-four hours at 37°. If 
the reaction is still acid it may be necessary to add more sodium 
carbonate and allow the digestion to continue somewhat longer. 

(d) The upper layer of the supernatant fluid is then decanted and 
the rest again centrifugalized. 

(e) To the remaining sediment, after again decanting, is added 
four times its volume of a 0.25 per cent. solution of sodium hydroxide 
and stirred with a glass rod until dissolved. 

(f) The whole is then heated to boiling over a water-bath for 
several minutes. On cooling it is once more vigorously centrifugal- 
ized and the sediment obtained is used for microscopic study. 

(g) From the last-obtained sediment smears are made on glass 
slides and stained with carbol-fuchsin, decolorized in acid alcohol 
and counterstained in Loeffler’s methylene blue, as in the method 
of Uhlenhuth. 

Some time later, in 1909, Lange and Nitsche advocated a little 
different procedure in which they employed ligroine’® added to 
the specimen. ‘Their experiments showed that the acid-fast bacilli 
adhered more closely to ligroine than did the non-acid-fast 
organisms, and so with this hydrocarbon added the tubercle bacilli 
could be found adherent to the surface of the above medium. Their 
method was as follows: 

LANGE AND Nitrscue’s Meruop:!? 

(a) The urine is allowed to sediment by gravity for several hours 
or an amount is centrifuged until a reasonable sediment is obtained 
and the supernatant fluid decanted. 

(b) The sediment is then mixed with a solution of caustic soda 
in proportion of 1 to 4 and allowed to incubate at 37° until the 
mixture is perfectly homogeneous. 

(c) The specimen is then diluted with an equal amount of sterile 
water and stirred vigorously, after which 2 c.c. of ligroine is added 
to the mixture. 

(d) The specimen is stirred vigorously again and heated over a 
water-bath to 65° C. until it separates into two layers: (1) the upper 
layer of ligroine, and (2) the lower of urine, caustic soda and 
water. 

(e) The tubercle bacilli are found in the ligroine solution and a few 
drops of this upper layer are placed on several slides, which are 
allowed to dry in the air. 

(f) The specimens are then fixed in the Bunsen flame and stained 
with carbol-fuchsin, decolorized with acid alcohol and counter- 
stained with Loeffler’s methylene blue in the usual manner. 

Taking advantage of the layer method above described, Kozlow, 


16 Ligroine is a hydrocarbon of the homologues of methane obtained by collecting 
the portion of petroleum that boils between SO an.i 120°. 
to naptha, gasolin and benzin. 

17 Kine neue Methode des Tuberkelbazillen nachweises, Deutsch. med. Wehnschr., 
1909, xxxv, 435. 


It is somewhat similar 
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in 1910, practised a little different procedure, which has since 
met with considerable success. His method combined both the 
advantages of antiformin as a solvent for the organic matter and 
the layering of different fluids to obtain the acid-fast organisms at 
a given level. 

5. Koztow’s Meruop:'§ 

(a) 20 to 30 c.c. of urine are taken to which is added 1 c.c. of 
antiformin for every 5 c.c. of urine. 

(b) This is shaken for thirty minutes, to render the mixture 
homogeneous. 

(c) To the specimen is then added twice its volume of sterile 
water and twice its volume each of ether and acetone. 

(d) The mixture thus obtained is then shaken for five seconds and 
allowed to stand for one minute. 

(e) On standing the specimen is composed of three layers: (1) 
the upper portion of ether; (2) the middle of bacteria; (3) the 
lower of water, antiformin and acetone. 

(f) A few drops from the middle layer are then placed on glass 
slides and allowed to evaporate in the air. 

(g) The slides are then fixed in the Bunsen flame, stained with 
arbol-fuchsin, decolorized with acid alcohol and counterstained 
with Loeffler’s methylene blue. 

A somewhat more simple procedure, advocated by Brown, in 
1915, and in use at the Saranac laboratories, is the method of 
Petroff. This depends in its efficacy on the precipitation of the 
urine, which precipitate carries down with it the organisms and so 
makes them easier to find. 

6. Perrorr’s Meruop:'® 

(a) The urine specimen for examination is first acidified with 
30 per cent. acetic acid. 

(b) To the acidified urine is then added 2 per cent. of its volume 
of a 5 per cent. solution of tannic acid. 

(c) The urine is then placed in an ice-chest for twenty-four hours 
and the precipitate allowed to settle. 

(d) The supernatant fluid is then decanted and the precipitate 
is centrifugalized. 

(e) The centrifugalized sediment and precipitate is then used to 
prepare several slides. 

(f) These are dried in the air and stained in the usual manner 
with carbol-fuchsin, decolorized with acid alcohol and counter- 
stained with Loeffler’s methylene blue. 

A more recent procedure, advocated by Crabtree and depending 

18 Antiformin and its Preparation: The Ether-acetone Combination of the Anti- 
formin Method. On the Value of Demonstrating Tubercle Bacilli in the Blood, 
Kazan. Med. Jour., 1910, No. 10, p. 95. Aether-acetonische Kombination der Anti- 
formin methode, Berl. klin. Wehnschr., 1910, xlvii, 1181. Roussky Vratch, 1910, 
a The Significance of Tubercle Bacilli in the Urine, Jour. Am. Med. Assa., March 
13, 1915, Ixiv, 886. 
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in its efficacy on the different specific gravity of the acid-fast organ- 
isms compared with the ordinary bacteria and the organic matter 
usually present, 7. ¢., pus, epithelial cells, mucus, etc., is one that 
may be termed fractional centrifugalization. 

7. CRABTREE’S Mertuop:”° 

(a) The specimen for examination is placed in the centrifuge and 
allowed to spin for one or two minutes at low speed. 

(b) The supernatant urine is then decanted into a clean test-tube 
and the sediment discarded (this contains pus, mucus, epithelial 
cells and the ordinary bacteria if present). 

(c) The urine specimen is then centrifuged for fifteen to thirty 
minutes or until clear. 

(d) The supernatant fluid is then decanted and discarded and the 
tube refilled again and centrifuged. This procedure is repeated two 
or three times. 

(e) After the final centrifugalization the supernatant urine is 
poured off and the tube containing the sediment inverted. 

(f) After draining the remaining sediment is used to make smears 
in the ordinary manner, which are allowed to dry in the air. 

(g) These are then fixed in the Bunsen flame and stained with 
varbol-fuchsin, decolorized with acid alcohol and counterstained 
with Loeffler’s methylene blue. 

After a thorough and painstaking study of the various methods 
of demonstrating tubercle bacilli in the urine which were available 
at that time, Seminov,”' in 1911, came to the conclusion that the 
method of Kozlow was uniformly the most reliable for the simple 
demonstration of organisms. For enrichment tests and the finding 
of organisms in larger numbers, however, he concluded that the 
method of Ellerman and Erlandsen yielded perhaps the best results. 

In the examination of urine for tubercle bacilli the method which 
requires the fewer laboratory reagents consumes less time and gives 
a higher percentage of positive results is the one which will be used 
eventually. In studying numerous specimens for the presence of 
acid-fast organisms in various conditions of urogenital tuberculosis 
the writer has found that one important factor not previously given 
much attention is to use large amounts of urine, also to’ keep the 
specimen in the original container until the final sediment is obtained 
and to centrifugalize thoroughly. The following procedure has been 
found to give excellent results. 

8. Meruop: 

(a) Irrigate the glans penis and urethra with sterile water (this 


eliminates the smegma bacillus and other extraneous organisms) .” 


2” A Metho of Demonstrating Bacteria in the Urine by Means of the Centrifuge, 
Surg., Gynec. and Obst., February, 1916, xxii, 221. 

*1 Valeur comparative des procedes pour deceler et color les bacilles tuberculeux 
dans l’urine, Presse Médicale, October 14, 1911, No. 82, p. 820. 

2 The Possibility of Avoiding Confusion by the Smegma Bacillus in the Diagnosis 
of Urinary and Genital Tuberculosis, Am. Jour. Men. Sc., July, 1905, exxx, 52. 
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(b) 'The patient then voids in three glasses. The last is a conical- 
shaped sedimenting glass of 250 ¢.c. capacity and fits in an ordinary 
high-powered electric laboratory centrifuge. If the patient is unable 
to void the required amount the specimen is set aside under sterile 
conditions and the process of urinating in three glasses is repeated 
until the required amount, 7. ¢., 200 ¢.c., is obtained. (If desired the 
patient may be catheterized and the entire specimen used for study; 
this is particularly desirable in the female.) 

(c) The specimen (about 200 ¢.c.) is then placed in the electric 
centrifuge and revolved for five minutes at moderate speed. If 
there is much sediment, 5 ¢.c. of antiformin is added and the speci- 
men is thoroughly stirred for several minutes, with a sterile glass rod, 
until a perfectly homogeneous mixture is obtained. (If there is very 
little sediment it is not advisable to use antiformin. Some definite 
macroscopic sediment is highly desirable, for it acts as a fixative 
and facilitates focusing in searching for organisms.) 

(d) The entire specimen is then subjected to a second centrifu- 
galization at high speed for thirty to forty-five minutes. 

(e) The supernatant urine is then decanted and the sediment at 
the bottom or apex of the cone is used for preparing three glass 
slides. 

(f) The slides are allowed to dry in the air and fixed in the Bunsen 
flame. 

(g) If the smears appear thick to the eye they are placed in 5 
per cent. acid (HCl) alcohol for two minutes. This procedure dis- 
solves the urinary salts, which, if stained by the fuchsin, are often 
confusing, after which they are again fixed in the Bunsen flame. 

(h) The slides are then stained in carbol-fuchsin for ten minutes. 
The entire slide is submerged in the stain and heat is applied until 
the solution steams. The slides are then washed in running water 
and placed in 2 per cent. acid (HCI) alcohol until completely decolor- 
ized. They are then counterstained in Loeftler’s methylene blue. 

An important point mentioned by Churchman” is that if nega- 
tive results are obtained in a specimen from a suspected case of 
vesical tuberculosis a thorough irrigation of the bladder, with 
moderate distention and careful examination of the bladder wash- 
ings, should be carried out. An ulcer in the vertex or high on the 
anterior bladder wall may thus shed organisms into the irrigating 
fluid when the urine is negative. 

If the attempts to demonstrate the offending organisms in cases 
of suspected urogenital tuberculosis have yielded no results, resort 
may be had to animal inoculation. This method was first used by 
Damsch in 1882 and has in recent years come into quite general 
use. In the earlier days the six weeks essential for the disease to 
become generalized in guinea-pigs was definitely a drawback to its 


*3 Notes on the Examination of Urine for Tubercle Bacilli, AM. Jour. Men. Sc., 
November, 1914, Nou. 5, exlviii, 722. 
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extensive employment. Bloch, in 1907, was able to shorten this 
period considerably by mechanically injuring the inguinal lymph 
glands in guinea-pigs previous to inoculation and then injecting 
! c.c. of urine subcutaneously in the inguinal region. By this method 
he was able to demonstrate tuberculous inguinal lymph nodes in 
from nine to eleven days after inoculation in positive cases. 

Following along the work of Heineke® and of Murphy and Ellis,” 
who showed the susceptibility of lymphoid tissue to infection after 
exposure to the roentgen-rays, Morton,?’ in 1916, advocated the 
routine inoculation of the roentgen-rayed guinea-pig as a laboratory 
test for urogenital tuberculosis. Morton demonstrated that in from 
eight to ten days in such animals, pathological studies showed 
tubercular lesions. 

By making use of all the laboratory methods at our disposal, 
however, we are not always able to demonstrate the presence of 
tubercle bacilli in all cases. The guinea-pig test is not infalliable, as 
shown by the reports of Terry®® and of Barney and Young,” and 
occasionally the organisms may be demonstrated by centrifugali- 
zation and staining when the guinea-pig test is negative. 


BLOOD-PRESSURE AND KIDNEY FUNCTION FINDINGS IN 
ORTHOSTATIC ALBUMINURIA.' 


By E. H. Mason, M.D., 


AND 
R. Eri KSON, M.D., 


MONTREAL, CANADA, 


(From the Medical Clinic of the Royal Victoria Hospital, Montreal 


WITHIN recent years considerable interest has been shown in the 
peculiar condition for which Tessier,’ in 1899, proposed the name 
of “orthostatic albuminuria.” This condition has also several 
other names, such as cyclic, postural, intermittent and physiological 
albuminuria, but none of these convey such an exact meaning of the 


*% Nachweis des Tub.-bac. durch den Tierversuch, Berl. klin. Wehnschr., 1907, 
No. 17, xliv, 

2% Experimentelle Untersuchungen iiber die Einwerking der Rontgenstrahlen auf 
innere organe, Mitt. a. d. Grenzgeb. d. Med. u. Chir., Jena, 1904-1905, xiv, 21. 

2% Experiments on the Role of Lymphoid Tissue in the Resistance to Experimental 
Tuberculosis in Mice, Jour. Exper. Med., 1914, xx, 397. 

27 A Rapid Method for the Diagnosis of Renal Tuberculosis by the Use of the 
toentgen-rayed Guinea-pig, Jour. Exper. Med., 1916, xxiv, 419. 

28 Specimens of Tuberculosis of the Kidney in which the Guinea-pig Test was 
Negative, Boston Med. and Surg. Jour., February 16, 1917. 

29 The Value of the Guinea-pig Test in Genito-urinary Tuberculosis, Boston Med 
and Surg. Jour., January, 1911, elxiv, 917. 

1 We wish to acknowledge our appreciation of a grant from the James Cooper 
Fund of McGill University, which has made this work possible. 
2 Semaine Méd., 1899, xix, 425. 
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true disturbance as orthostatic albuminuria. In brief, such cases 
are those that show the presence of serum albumin in the urine 
when in the erect position, which albumin completely disappears 
upon assuming the recumbent position. 

Orthostatic albuminuria has been recognized for many years, but 
of the exact nature of the disturbance we still remain in ignorance. 
It is equally common among young people of both sexes, most of the 
cases falling between the sixteenth and twenty-second years. Pre- 
viously males were thought to be more suspectible to the condition 
than females, but now we know that to be untrue. Lommel states 
that the condition is present in varying degrees in about 19 per 
cent. of adolescents between fifteen and twenty-one years of age. 
The condition, as a rule, occurs in poorly nourished anemic indi- 
viduals, they being usually rather lean in appearance and showing 
certain manifestations of vasomotor instability. It is often possible 
to trace its presence through several generations, and Lacour reports 
its occurrence in three children in the same family. 

The amount of serum albumin that appears in the urine when in 
the upright position varies greatly, by far the largest number show- 
ing only a trace with heat and acetic acid while a few show as much 
as 5, 6 and even to 10 grams per liter. As a rule, serum globulin 
is not present. The albumin may or may not be accompanied by 
vasts or cylindroids. Usually they are not present, but cylindroids 
are of slightly greater frequency than casts. Jehle* reported 1 case 
in which casts and red blood cells were present with the albumin. 
The albuminuria usually reaches its maximum in the forenoon, 
decreasing during the afternoon hours. The amount present has 
little relation to exercise except that there seems to be a tendency 
for traces to disappear in mild cases which can be accounted for 
by the associated increased pulse-pressure. Exercise while in the 
recumbent position never produces an albuminuria. 

Quantitative examinations of the urine excreted fail to show any 
abnormality (Archard,* Merklen and Claude®). This is confirmed 
by the following nitrogen partition in one of our cases: 

Serial No. 1; Medical No. 24505. Date: November 1, 1916. 
Twenty-four-hour urine: 700 c.c. 


Gm. per Percentage of 

Per cent. 24 hours. total nitrogen. 
Urea N. co « 5.068 80.4 
AmmoniaN. . . . . . 0.046 0.322 5.1 
Uric acid N. 0.163 2.6 
Rest N. 0.481 7.6 
Ammonia... . . . Q0.056 0.392 
Creatinine. ... . . 0.735 


8’ Ergebn. d. inn. Med. u. Kinderheilk., 1913, xii, 808. 
4 Compt. rend. Soc. méd. d. hép., June 22, 1900. 


§ Ibid., July 27, 1900. 
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The three theories of the cause of orthostatic albuminuria which 
have received the greatest consideration are: 

1. A developmental defect of glomeruli resulting in their increased 
permeability (Tessier).° 

2. Vasomotor instability, the albuminuria being due to a dimin- 
ished pulse-pressure (Erlanger and Hooker).? 

3. A mechanical interference with the renal circulation, due to 
increased lordosis (Jehle).* 

THe Tueory or Tesster. The argument of Tessier was 
advanced in 1905 but has never met with much approval, as it is 
based upon no demonstrable facts. It is true that these people are 
often poorly developed, especially their arterial systems, and many 
of them have a small heart and a subnormal body weight. In this 
connection Leube calls it the albuminuria of adolescence, explaining 
it as being due to a slight inability on the part of the kidney to keep 
pace with the rest of the growing organism. As the patients become 
older a readjustment takes place or the temporary insufficiency is 
improved, as shown by the disappearance of the albuminuria, with 
mature years. Other evidences of faulty development are also 
commonly found, such as varying degrees of general visceroptosis, 
shown by the roentgen rays, and easily palpable kidneys. Bass and 
Wessler® found that 30 per cent. in a series of thirty-six children 
with orthostatic albuminuria showed hearts of the “drop type,” 
and many of them showed other signs of maldevelopment. 

THE THEORY OF ERLANGER AND HooKER. The work of Erlanger 
and Hooker in 1904 resulted in the presentation of the vasomotor 
instability theory, the cause of the albuminuria being due to the low 
pulse-pressure present when they assume the upright position. 
We know that when a normal person assumes the upright position 
the pulse-pressure becomes smaller, but in cases of orthostatic 
albuminuria the decrease is much more marked. In normal persons 
the maximum and minimum pressures always tend to approach 
ach other, but there may be either a raising or a dropping of the 
maximum pressure. In cases of orthostatic albuminuria the maxi- 
mum pressure usually remains constant and the change takes place 
in the minimum pressure. This is well shown in the reported cases. 
Edel'® has presented some evidence which shows there is a loss of 
control of the cardiovascular system on the part of the vasomotor 
system, resulting in the former’s inability to respond to ordinary 
changes. His cases failed to show the usual rise in pulse-pressure 
after a warm bath and cold sponges. Exercise, such as climbing 
stairs, had much less influence upon pulse-pressure than in a normal 


6 Revue der méd., 1905, xxv, 233. 

7 Johns Hopkins Hosp. Reps., 1904, xii, 145. 
8 Miinchen. med. Wehnschr., 1908, lv, 12. 

* Arch. Int. Med., 1913, xi, 403. 

0 Tbid., 1914, xiii, 39. 
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individual. As early as 1886 Craig" offered the suggestion that the 
albumin was present in the urine as the result of low arterial tension, 
and he claimed that he could cause the albuminuria to disappear 
by raising the blood-pressure. Bass and Wessler,” in their 36 chil- 
dren, came to the conclusion that the hearts of the children failed 
to become smaller after exercise which they believed to be due to a 
partial loss of the nervous control resulting in limited cardiac 
response. 

Erlanger and Hooker" in their studies on pulse-pressure, arrived 
at the following conclusions: 

1. Amount of urine secreted varies directly with the magnitude 
of pulse-pressure. 

2. In a case of orthostatic albuminuria the amount of albumin 
in the urine varies inversely as the magnitude of pulse-pressure. 

3. Urea, chlorides and phosphates secreted in the urine vary 
directly with the magnitude of pulse-pressure. 

Again, Gesell’ showed that with the same volume of flow through 
the kidney and a diminished pulse-pressure the nutrition of the 
kidney cells would be altered. The higher pulse-pressures give the 
kidney more massage, for we know that mechanical shock greatly 
influences the functions of protoplasm. This was well shown by 
Kahlenberg” in dialyzing solutions through osmotic membranes. 
Only when stirring takes place (mechanical shock) can the maximum 
osmotic pressure be obtained. Again, a pulsating fluid is better 
able to penetrate into every part of an organ than one driven by 
a constant pressure. The diminished pulse-pressure also interferes 
with the gaseous exchange in the kidneys, as shown by Fleishcel v. 
Marxow." Accordingly the nutrition of the kidney cells is inter- 
fered with. These facts all point toward the lowered pulse-pressure 
as upsetting the normal metabolic processes of the renal cells as 
well as those of the glomeruli, which allows them to become per- 
meable to serum albumin and at the same time alters their 
function. 

THe Tueory or JEHLE. In 1908 advanced the mechanical 
theory, based upon the presence of an increased lordosis, which is 
often present. The lordosis is usually found at the level of the 
twelfth dorsal and first and second lumbar vertebrae, and interferes 
with the venous return of blood from the kidneys when exaggerated 
by the upright position. Experimentally, Jehle was able to cause 
the albumin to disappear by correcting the lordosis while in the 
upright position, but coincident pulse-pressure observations are 
lacking. This could be done either by abdominal support or by 
raising one leg ona chair. Also, he was able to produce albuminuria 


1! British Med. Jour., 1886, i, 333. 2 Loe. cit, 
13 Loc. cit. 4 Am, Jour. Physiol., 1913, xxxii, 70. 
1% Jour. Physiol. Chem., 1906, No. 3, x. 

‘6 Beitrage zur Phys. zu Ludwig gewiduet, 1887, p. 29. 7 Loe. cit, 
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in normal individuals by artificially producing lordosis and by 
pressure upon the larger venous trunks through the abdominal 
wall. Nothmann confirmed Jehle’s work as regards the production 
of albuminuria by artificially produced lordosis as well as to lower 
pulse-pressure by artificially produced lordosis while in the hori- 
zontal position, Muscular exercise, while in the horizontal position, 
fails to cause albumin to appear in the urine (Guilblain'’). 

It is well known how sensitive the renal cells are to slight changes 
in their nutrition. Jehle believes that the passive congestion from 
which the kidney s suffer when the lordosis is exaggerated interferes 
with their nutrition. This retarded circulation interferes with the 
cells food supply and with the removal of their waste products in a 
similar manner as when caused by a lowered pulse-pressure. It is 
known that the epithelium of the glomeruli is more sensitive to 
agents that increase its permeability than that of the convoluted 
tubules. This diminished blood flow through the kidney causes the 
excretion of a small amount of highly concentrated urine, which con- 
centration is not in proportion to the oliguria. 

During the last year we have had the opportunity to study 5 
cases of orthostatic albuminuria, 4 of which are quite typical. Our 
observations that are of special interest have been made upon pulse- 
pressure and kidney function when in different positions. A brief 
synopsis of each case follows, after which the special findings are 
given in more detail. 

Serial No. 1; Medical No. 24505. Male, aged eighteen years. 
Admitted to the Royal Victoria Hospital September 4, 1916, com- 
plaining of “discomfort in the pit of the stomach.” 

Present Illness. For many years has had headaches, with occa- 
sional spells of nausea and vomiting. Since March, 1916, has had a 
feeling of distress in his epigastrium, which comes on about one 
and a half hours after all meals. This distress continues until he eats 
his next meal, when it disappears for a short time. Chronically 
constipated for as long as he can remember and has lost twenty 
pounds in weight since March, 1916. No urinary symptoms. 

Personal History. A weak child; no history of scarlet fever or 
of other kidney involvement. 

Family History. Unimportant. 

Present Condition. The young man is thin, lanky, poorly 
developed; weight, 92 pounds. Mucous membranes are pale. 

Lymphatic System. ‘Tonsils greatly enlarged, but there is no 
general glandular enlargement. 

Respiratory System. Thorax is long, thin and flat, but sym- 
metrical. Expansion is good. 

Cardiocirculatory System. Pulse is of a low tension and vessel 
walls are not palpable. The heart is small and tends to be of the 
“drop type.” 

8 Arch. Int. Med., 1910, v, 491. 
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Digestive System. The abdomen is scaphoid. The liver is pal- 
pable one finger’s breadth below the costal margin. The spleen is 
not palpable. The right kidney is easily palpable when in the 
upright position. 

Genito-urinary System. Normal. 

Locomotor and Integumentary Systems. The muscular develop- 
ment is poor and the muscles are of poor tone. There is marked 
mobility of the lower dorsal and lumbar spines; when standing the 
normal lordosis is considerably exaggerated. 

Nervous System. Normal. 

Blood. Red blood cells, 4,320,000; hemoglobin (Sahli), 72 per 
cent.; white blood cells, 8200. 

Gastric Analysis. September 8, 1916. The preliminary lavage 
was clear. One hour after a test-meal 50 c.c. were removed. Re- 
action acid. The total acidity was 71, with a free HCl of 43. There 
were neither lactic acid nor blood present. Microscopically the 
findings were normal. 

Urine. The urine failed to show casts or cylindroids at any time. 

Radiological Report. Marked general visceroptosis. Heart 
narrow and long. Marked ptosis and atony of stomach. Extreme 
splenic and hepatic flexure acuity. 

Nore.—This case was treated by a spinal brace, with an abdomi- 
nal support. On June 6, 1917, when wearing his brace, his urine 
contained no albumin when voided in the upright position. General 
condition had greatly improved. 

Serial No. 2; Medical No. 24684. Male, aged forty-three years. 
Admitted to the Royal Victoria Hospital October 12, 1916, com- 
plaining of indefinite pains in the stomach, constipation and weakness. 

Present Illness. Since March, 1916, he has felt tired, has had no 
appetite and has been very constipated. At times he has expe- 
rienced a sensation of food sticking in the epigastrium after meals, 
which would be followed by some belching of gas. Has been very 
nervous and has lost 20 pounds in weight within the last six 
months. 

Personal History. Unimportant. 

Family History. There is an indefinite history of “kidney 
disease”’ in the father and in one sister. 

Present Condition. He is a poorly developed, undernourished, 
hypersensitive Jew. Muscles are flabby and mucous membranes 
are pale. Weight 112 pounds. 

Lymphatic System. Normal. 

Respiratory System. Chest is long and flat. Expansion is poor 
and at both apices there are signs of an early tuberculous process. 

Cardiocirculatory System. Heart rather small and pulled down 
by a sagging diaphragm. 

Digestive System. No abdominal organs are palpable. Upon 
standing there is considerable bulging of the lower quadrants. 
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Genito-urinary System. Normal. 
Locomotor and Integumentary Systems. When standing there is a 
slightly increased lordosis. 

Nervous System. Reflexes increased. 

Blood. Red blood cells, 4,040,000; hemoglobin (Sahli), 58 per 
cent.; white blood cells, 15,000. Blood-pressure (lying): systolic, 
138; diastolic, 88. 

Gastric Analysis. Normal. 

Urine. Showed no casts at any time. 

Radiological Report. Gastro-enteroptosis. Ileal and colonic stasis. 

Serial No. 3; Medical No. 25406. Female, aged twelve years. 
Admitted to the Royal Victoria Hospital March 12, 1917, complain- 
ing of ‘epileptic fits,’’ headaches and constipation. 

Present Illness. Since nine years of age she has had “fits” once 
or twice a week. After each one she suffers from a headache. Has 
been constipated for five years. No urinary symptoms. 

Personal History. When eleven months old had “spinal fever,”’ 
after which she was paralyzed for several months. 

Family History. Unimportant. 

Present Condition. She is a moderately well-developed young 
girl; weight, 94 pounds. The physical examination is negative 
except for a slightly exaggerated lordosis and a palpable right kidney 
when standing. The urine at no time contained casts or cylindroids. 

Serial No. 4; Medical No. 25678. Male, aged twenty years, 
admitted to the Royal Victoria Hospital April 28, 1917. There 
were no complaints as the condition was discovered during a life 
insurance examination. 

Personal History. For several years his lower back has been 
rather easily tired after physical work. Occasionally has headaches 
and is constipated. There have been no urinary symptoms. 

Family History. Unimportant. 

Present Condition. He is a rather lanky young man of only fair 
muscular development. The lower dorsal and lumbar spines are 
very flexible, and when in the upright position the normal lordosis 
is considerably increased. The lower pole of the right kidney is 
palpable when standing, otherwise the physical examination is 
negative. Weight, 137 pounds. 

The urine contained no casts or cylindroids. 

Serial No. 5; Medical No. 25649. Female, aged twenty-one years, 
admitted to the Royal Victoria Hospital April 22, 1917, complaining 
of indefinite pains across the lower back, headaches and dizzy 
sensations. 

Present Illness. Since August, 1916, has suffered from a dull, 
aching sensation over the lumbar region, especially in the right 
side, headaches and flushing of face. Infrequently has experienced 
dizziness on rising in the morning. There has been slight nycturia 
for the last five years but no polyuria or dysuria. Bowels are regular. 
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Personal History. Normal except for a right-sided pleurisy, with 
effusion one year ago, which was considered to be tubercular. 

Family History. Unimportant. 

Present Condition. She is a rather thin, flexible girl, with a fair 
muscular development. Spine is excessively mobile, and when in 
the upright position the normal degree of lordosis is considerably 
increased. Mucous membranes are pale. Weight, 116 pounds, 
otherwise physical examination is negative except for a palpable 
right kidney (lower pole) when standing. 

Fluoroscopie Examination. Shows heart to be long and thin. 

Urine. Cylindroids were found on one examination. Casts 
were not found. 

Blood-pressure. Blood-pressure observations were made upon 
4 of these 5 cases as well as upon 3 cases of acute nephritis, 1 
case of chronic diffuse nephritis and upon several other ward cases 
whose troubles were not referable to their kidneys. All estimations 
were made with a Nicholson mercury instrument with a 11.5 em. 
arm band. As the findings proved to be of such interest they are 
given in full: 

Serial No. 1; Medical No. 24505. (Average of three estimations. ) 


Pulse- 
Systolic Diastolic pressure 
Position: I. Lying. . . . 94 55 39 
93 74 19 
III. Sitting: feetdown ...... 94 74 20 
V. Standing: with brace . . . 94 80 14 


Serial No. 2; Medical No. 25406. (Average of two estimations.) 


Systolic Diastolic. 
Position: I. Lying . 55 60 
II. Lying with two pillows in small of back 112 SO 32 
III. Standing. . SO 32 
IV. Standing up against wall . » . . 4112 78 34 
V. Standing with one leg raised at right 
anglestotrunk .. . 112 75 37 


Serial No. 4; Medical No. 25678. (Average of two estimations.) 


Pulse- 
Systolic Diastolic pressure 
Position: I, Lying 130 S4 16 
II. Lying with two pillows in small of back 130 S4 16 
III. Standing . : 130 90 40 
IV. Standing up against wall . 128 90 38 
\ Standing with one leg raised at right 
angles to trunk. 128 86 42 


Serial No. 5; Medical No. 25649. (Average of two estimations. ) 


Pulse- 
Systolic Diastolic pressure 
Il. Lying with two pillows in small of back 140 80 60 
Ill. Standing 85 55 
IV. Standing up against wall : 140 85 55 
V. Standing with one leg raised at right 
angleestotrunk .. =. . « « 80 60 
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The following are the findings in the 3 cases of acute nephritis: 


Medical No. 25374. 


Pulse- 
Systolic Diastolic pressure 
Position: I. Lying 124 60 64 
II. Lying with two pillows in small of back 124 64 60 
Standing 115 74 41 
IV. Standing up against wall 117 70 47 
V. Standing with one leg raised at right 
angles to trunk 120 73 17 
Medical No. 24738. 
Pulse 
Systolic Diast pressure 
Position: I. Lying 120 75 15 
II. Lying with two pillows in small of back 115 85 30 
III. Standing 115 95 20 
IV. Standing up against wall 115 SS 27 
V. Standing with one leg raised at right 
angles to trunk 115 90 25 
Medical No. 24890. 
Pulse- 
Systolic Diastolic pressure 
Position: I. Lying 115 62 53 
II. Lying with two pillows in small of back 118 62 56 
III. Standing 118 SS 30 
IV. Standing up against wall 115 78 37 
V. Standing with one leg raised at right 
angles to trunk 120 75 15 
The remaining cases follow with their diagnoses: 
Medical No, 25604. Diagnosis: chronic diffuse nephritis. 
Pulse- 
Systolic Diastolic pressure 
Position: I. Lying . 115 80 35 
II. Lying with two pillows in small of back 112 80 32 
III. Standing 116 s4 
IV. Standing with one leg raised at right 
angles to trunk 115 86 29 
Medical No. 25705. Diagnosis: chlorosis. 
Pulse 
Systolic Diastoli« pressure 
Position: I. Lying. . ; 102 66 42 
II. Lying with two pillows in small of back 99 60 39 
III. Standing 94 56 38 
IV. Standing with one leg raised at right 
angles to trunk 102 60 42 
Medical No. 25702. Diagnosis: diabetes mellitus. 
Pulse 
Systolic Diastolic pressure 
Position: I. Lying. . 139 78 61 
II. Lying with two pillows in small of back 138 81 57 
IIT. Standing 138 19 


IV. Standing with one leg raised at right 
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Medical No. 25410. Diagnosis: diabetes mellitus. 


Pulse- 
Systolic. Diastolic pressure. 
61 
II. Lying with two pillows in small of back 135 85 50 
IV. Standing with one leg raised at right 
...... 338 87 49 
Medical No. 25738. Diagnosis: visceroptosis. 
Pulse- 
Systolic Diastolic pressure 
II. Lying with two pillows in small of back 124 80 44 
IV. Standing with one leg raised at right 
anglestotrunk . . . . . . 126 76 50 


DiscUSSION OF BLOOD-PRESSURE RESULTS. The above results con- 
firm Erlanger and Hooker’s finding of the remarkable decrease in pulse- 
pressure which is present when cases of orthostatic albuminuria as- 
sume the upright position. The point of special interest to us has been 
the production of almost as low a pulse-pressure when they are in the 
horizontal position with exaggerated lordosis artificially produced 
by placing two pillows in the small of the back. We do not under- 
stand why that is true unless the increased lordosis acts in some way 
through the sympathetic system. The fact that the maximum 
pressure remains practically constant in all the cases, the alteration 
taking place in the minimum pressure, is important. Invariably 
the albuminuria varied inversely as the pulse-pressure, being most 
marked in Case 1, which had a standing pulse-pressure of only 14. 
In this case there was no albumimuria when lying in bed, while with 
standing the output was about 2 gm. per liter, depending somewhat 
upon the degree of oliguria. In Case 4 the maximum albuminuria 
was 1.5 gm. per liter when standing, with its complete disappearance 
when lying flat in bed. Cases 3, 4 and 5 all showed moderate 
amounts of albuminuria when lying in the horizontal position, with 
two pillows in the small of the back. In Cases 1 and 2 this point 
was not determined. 

In the 3 cases of acute nephritis examined the reduction in pulse- 
pressure is practically as marked as in the orthostatic cases, but in 
2 of them there is a reduction in the systolic pressure. All 3 of these 
cases showed an albuminuria which varied inversely as the pulse- 
pressure. The remaining cases present more normal findings: that 
is, a slight reduction in pulse-pressure upon assuming the upright 
position, with the alterations taking place in either the maximum 
or minimum pressures, or in both. 

Kipney Function. The Nephritic Test-meal. Nephritic test- 
meals, according to Mosenthal’s'® modification of Hedinger and 


1 Arch. Int. Med., 1915, xvi, 733. 
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Schlayer’s*® technic, were carried out in all 5 cases when in the 
recumbent and in the erect positions. In the latter the patient 
remained standing from 8 a.m. to 8 p.m. The results are typical, 
showing the marked oliguria with high concentration which takes 
place when in the upright position in contrast to a normal function 
when lying in bed. Neither by day nor by night was there any 
evidence of an inability to concentrate salt or nitrogen. Below two 
typical meals are given in full, one in each position: 


NEVPHRITIC TEST—MEAL. 


Serial No. 1. September 9, 1916. 


Urine Specific Sodiur hlori Nitroger 

Time of day, cc gravity Per cent Gn Per cent Gn 
Sto 10 26 1035 

10 to 12 ‘ 30 1033 

12to 2 41 1035 

Z2to 4 51 1035 

4to 6 40) 1036 

6to 55 1036 

Total day 243 0.925 2.20 1.90 1.56 
Night, & to 8 200 1033 0.940 1.88 2.09 1.18 
Total, 24 hours 143 1.08 8.74 
Intake 1560 8.0 13.0 
Balance +1117 +3.92 +426 


Nore.—Standing from 8.00 a.m. until 8.00 P.M. 


Serial No. 5. April 26, 1917. 


Urine, Specific Sodium chloride Nitroger 

lime of day e. gravity Per cent Gr Per cent Gr 

Ss to 10 ‘ 395 1011 

10 to 12 . 162 1024 

12 to 2 285 1018 

2to 4 192 1019 

4to 6 128 1023 

6to & 184 1019 

Total day 1346 0.675 8.97 0.508 6.80 
Night, 8 to 8 370 10°26 0.606 2.22 1.099 1.06 
Total, 24 hours 1716 11.19 10.86 
Intake . 1760 8.5 13.4 
Balance 44 » 69 » 54 


Notr.—In bed all day 


THE RATE OF EXCRETION OF UREA AND OF CHLORIDES. Observa- 
tions were also carried out as regards the kidney ability to excrete 
urea and chlorides when in the two positions. The findings are 
summarized in the following table: 


*0 Deutsch. Arch. f. klin. Med., 1914, exiv, 120. 
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Discussion of Excretion of Urea and of Chlorides. Four of the 
5 cases show a hypersensitive condition of the kidneys when the 
upright position is assumed in that the rate of excretion of urea is 
increased. ‘This is clearly demonstrated by the raised McLean’s 
index and lowered Ambard constant. This increased rate of excre- 
tion fails to vary directly as the pulse-pressure changes. 

The relation of the chloride threshold to the position and pulse- 
pressure is also most interesting. Four of the cases show a con- 
siderably raised threshold when in the upright position. We consider 
this to be a further indication of irritability. 

The Phthalein Test. Phenolsulphonephthalein tests were per- 
formed upon 4 of the cases while in the recumbent and erect postures. 
The results are inconclusive, as 2 of the cases show higher rates of 
excretion when standing than when lying. The observations of 
Barker and Smith,”' as well as those of Hempelman” also fail to 
establish any definite facts in this particular. Hempelman’s obser- 
vation that the most marked decrease takes place in the first hour 
is not confirmed by our results. 

Findings. 6 mg. phthalein intramuscularly in lumbar region. 


Serial 

No Position. First hour Second hour. Total 
1 Lying . 61 21 &2 
Standing .. ; 51 22 73 

2 Lying . 52 10 62 
Standing 76 18 94 

4 Lying . 70 26 6 
Standing 70 16 86 

5 Lying 64 23 S7 
Standing : 75 17 92 


ProGNnosis. As regards the prognosis in these patients there is 
considerable difference of opinion, but the general consensus seems 
to be that with an improvement in their general tone and muscular 
development the condition will spontaneously disappear in later life. 
There is little danger that a true nephritis will develop if it has been 
excluded at first. Senator‘* believes that most cases can be traced 
to a low-grade inflammatory involvement of the kidneys, and for 
that reason he gives a doubtful prognosis. Heubner® has reported 
1 case that came to a postmortem examination, the cause of death 
being cerebral embolism. On examination the kidneys were normal. 

TREATMENT. Treatment has not been very satisfactory in most 
cases. Jehle used spinal and abdominal supports, which relieved 
the lordosis, with considerable satisfaction. Exercises which increase 
the muscular tone, especially that of the lumbar muscles, has proved 
beneficial in other cases. Working upon the theory that the albu- 


21 Am. Jour. Mep. Sc., 1916, cli, 44. 
22 Am. Jour. Dis. Child.. 1915, x, 418. 
23 Monographie Medicine, i, p, 413. 

4 Berl. klin. Wehnschr., 1907, xliv, 1. 
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minuria was associated with a diminished coagulability of the blood, 
Wright and Ross® treated a few cases with calcium, for which they 
claimed favorable results. One of our cases (Serial No. 1) we 
treated by a spinal brace, with an abdominal support, with a com- 
plete disappearance of the albuminuria and a marked improvement 
in his general condition. 

ConcLusions. In considering our findings we believe that the 
condition of orthostatic albuminuria is a general systemic disturb- 
ance, manifesting itself in faulty development, as shown by a general 
visceroptosis, a “drop heart,”’ a generalized muscular and visceral 
atonia, which we know to be associated with varying degrees of 
vasomotor instability. The symptoms so commonly complained of, 
such as headache, lassitude, constipation and loss of weight, are the 
natural results of physical conditions. The increased lordosis that is 
usually present we consider to be a symptom due to the faulty 
muscular development and tone of the lumbar muscles. This 
exaggerated lordosis is well recognized in many muscular dystrophies 
and atrophies and in other conditions involving the lumbar and 
abdominal muscles. The low pulse-pressure is undoubtedly the 
cause of the albuminuria rather than a mechanical interference 
with the venous return from the kidneys. To us it is an exceedingly 
interesting fact that the pulse-pressure can be lowered to almost the 
same degree by artificially producing lordosis while in the horizontal 
position as when erect. The albuminuria in all our work varied 
inversely as the pulse-pressure, regardless of the position. 


STUDIES IN FRACTIONAL ESTIMATION OF STOMACH 
CONTENTS. Ill. EFFECTS OF HYDROCHLORIC ACID 
THERAPY ON THE ACID TITER OF THE 
STOMACH DURING DIGESTION.' 


By Burritt B. Croun, M.D., 


ASSISTANT IN PHYSIOLOGICAL CHEMISTRY, PATHOLOGICAL LABORATORY, MT. SINAT 
HOSPITAL, AND FIRST ASSISTANT, DEPARTMENT OF GASTRO-ENTEROLOGY, 
MT. SINAI HOSPITAL DISPENSARY, NEW YORK CITY. 


(From the First and Second Medical Services and the Pathological Laboratory of the 
Mt. Sinai Hospital, New York City.) 


IN previous articles by the author? the method of fractional 
estimation of stomach contents was chosen as a means of studying 
the direct effect of alkalies upon gastric digestion. The mode of 


Lancet, 1905, ii, 1164. 
! This study was carried out under the grant of a George Blumenthal, Jr., Fellow- 
ship in Pathology. 
?Crohn and Reiss: Am. Jour. Mep. Sc., 1917, cliv, 857; Crohn: Am. Jour. Mep, 
Sc., 1918 elv, S01. 
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activity of antacid substances was studied and their effect upon 
the secretion of acid, emptying time of the stomach, the regurgi- 
tation of biliary contents, ete., were noted. 

In this communication, using the same methods, the subject of 
hydrochloric acid medication will be discussed, that is, the results 
following the therapeutic administration of acid will be correlated 
and conclusions drawn as to the best method for the administration 
of this commonly employed medicinal agent. 

There is to some extent the same degree of confusion and the 
same lack of unanimity of opinion in the field of acid therapy as 
was observed in the previous discussion of the use of the antacids. 
One finds in the literature only scant reference to the dosage of 
acids to be given in such conditions as achylia gastrica, anacidity, 
chronic gastritis, ete. No uniform method of administration has 
been adopted either as regards the amount, the proper time of 
administration or the frequency of repetition. Nor does the litera- 
ture afford an instance of an attempt to study scientificially the 
effect produced in the human digesting stomach by the introduction 
of acid. Cushny? speaks of the dose as 5 to 30 minims of the dilute 
hydrochloric acid of the United States Pharmacopeeia; he implies 
that the dose is to be administered once only. Leo* published the 
most exhaustive study of the effects of HCl administration in man. 
He utilized relatively large doses of hydrochloric acid® correspond- 
ing to from 75 to 225 minims of dilute muriatic acid of the United 
States Pharmacopoeia. By withdrawing the stomach contents 
during digestion he was able to demonstrate some increase in the 
acid titer of the chyme. Yet in spite of the often very large dosage 
employed in his simple therapeutic experiments free acid was rarely 
demonstrable in the gastric contents. The free and total acid 
content of the specimens withdrawn during the tests were never 
seen to approach even that of a normal individual. In the experi- 
ments of Leo single doses were utilized; he summarizes his remarks 
by urging a single administration of 15 to 60 minims of our dilute 
muriatic acid as the proper dose to an adult. 

Boas’ accepts the views of Leo without criticism and without 
adding any suggestions drawn from his vast experience as a clini- 
cian. Ortner’ takes the stand that it is impossible to administer 
hydrochloric acid in sufficient amounts to leave some free acid in 
the stomach as found under normal conditions. He advises there- 
fore the administration of the dilute muriatic acid in doses of 10 to 


3 Pharmacology and Therapeutics, 1903, 3d ed., p. 565. 

4 Die Salzsauretherapie auf Theoretische und Praktischer Grundlage, Berlin, 1908. 

5 The hydrochloric acid of the German Pharmacopeeia contains 25 per cent. of 
the acid by weight, that of the United States Pharmacopce‘a only 10 per cent.; the 
necessary correction must therefore be made in reading all figures from the German 
literature. 

® Diagnostik und Therapie der Magenkrankheiten, 6th ed., p. 350 

7 Treatment of Internal Diseases, 1908, translation, 4th ed., p. 415, 
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30 minims, repeated every half-hour, until digestion is complete. 
Bourget® recommends that acid be administered as a 2 per cent. 
solution of hydrochloric acid and gives 100 to 200 c.c. distributed 
during the period of digestion. 

In the absence of a uniform method for the administration of 
acid therapeutically it appeared advisable to the author to under- 
take a study of the effects of acid upon the stomach during diges- 
tion. Particular reference was paid to the changes in acid titer 
of the chyme both directly after the taking of the acid and during 
the subsequent cycle of digestive activity. 


5 10 15 20 25 30 35 MIN. 
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Metuop. The fractional method of obtaining stomach contents 
was utilized in this study. The technic was identical with that 
employed in the previous study® on antacid activities. Oatmeal 
gruel was used as a test breakfast. Specimens were withdrawn 
every fifteen minutes and the material so obtained was examined 
quantitatively for free and total acid, presence of ferments, ete. 
In each case a control curve was obtained on the first day of the 
experiment; this afforded a basis for the comparison with the result 
on subsequent days when acid was administered. 

Errect OF ADMINISTRATION OF HyprocHLoric ACID IN SINGLE 
Doser. In order to study the effect of a single dose of acid, cases 
of achylia gastrica or cases of pernicious anemia, with complete 
anacidity, were chosen. These cases were all uniform in presenting 
in the control fractional estimation tests a complete absence of 
free acid throughout digestion. The total acidity ranged usually 
between 6 and 10 per cent. per 100 ¢.c., occasionally reaching as 
high as 16 per cent. 

For the sake of brevity and clarity the experiments are described 
in the briefest style, thus allowing the reader easily to grasp the 


8’ Die Krankheiten des Magens und Ihre Behandlung, first ed., p. 94. 
® Crohn and Reiss and Crohn: Am. Jour. Men. Sc. (in press). 
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effect of the acid administered under the varying condition. While 
the individual experiments quoted appear as single experiments, 
most of them are simply illustrative examples of a group of dupli- 
vate attempts to ascertain the result of one method of administering 
the acid therapeutically. 

Experiment 1. Patient suffering from pernicious anemia; gastric 
analysis: achylia gastrica. Dosage, 40 minims dilute HCl, United 
States Pharmacopeeia, diluted with 100 ¢.c. of water. The medi- 
cation was administered after the fasting stomach had been emptied 
by aspiration. No test-meal was given in this experiment. 

Results (Fig. 1). Directly after the administration of the dose 
the total acid was 40 per cent., the free acid 32 per cent.'? ‘Titration 
of successive specimens withdrawn at five-minute intervals showed 
a rapidly diminishing acid titer. At the end of twenty-five minutes 
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the titration was identical with that of the fasting residue before 
the administration of the acid. Free acid was again absent; total 
acid was not above 10 per cent. In the specimens withdrawn, in 
twenty, twenty-five and thirty minutes after giving the acid abundant 
mucus was present. 

Conclusions. Hydrochloric acid administered therapeutically to 
the fasting stomach promptly disappears from that organ, the last 
trace leaving within twenty-five minutes. 

(Experiments 2 to 5 were performed upon various cases of achylia 
gastrica. ) 

Experiment 2. Dilute HCl, 30 minims administered fifteen 
minutes before the usual test-meal of oatmeal gruel! (Fig. 2). 
It was noted that directly after swallowing the gruel the titration 
of the chyme showed a free and total acidity of 20 per cent. and 24 


10 The acid titer of the gastric contents is expressed throughout in cubic centime- 
ters of decinormal sodium hydrate required to neutralize 100 c.c. of the chyme 
examined. 

11 The dose of dilute HCl was always administered in 100 c.c. of water. 
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per cent. respectively. At the next titration, fifteen minutes later, 
free acid had disappeared and total acid was only 4 per cent. 
During the remainder of the observation period the curve was 
identical with that of the control experiment in which no acid was 
administered 

Conclusions. The administration of acid before a meal exerted 
no influence on the acid secretion of the subsequent digestive cycle. 

Experiment 3. Dilute HCl, 30 minims administered with the 
test gruel (Fig. 3). 

Result. A slight increase of acidity was noted during the first 
half-hour of digestion. 'The maximal total acidity was 20 per cent. 
Thereafter a return to the level of the control curve was noted. 
Free acid was present during the first half-hour only; during this 
time increasing amounts of mucus were observed. 

Conclusions. The therapeutic administration of acid with a 
test-meal is of advantage only for the first half-hour; the increase in 
the acid titer of the chyme is moderate in degree. 

Eaperiment Administration of dilute HCl, twenty minims, 
fifteen minutes after the test-meal (Fig. 4). 

Result. A complete failure to relieve the condition of anacidity 
was noted. At no time after the administration of the therapeutic 
acid was free acid demonstrable in the gastric contents. The curve 
of gastric acidity (total acidity) seemed slightly elevated in the 
experiment. However, on comparing the average acidity of the 
experiment with that of the control test no increase in the total 
acidity was observable. 

Conclusion. ‘Twenty minims of dilute hydrochloric acid failed 
to improve the condition of anacidity when given with a test-meal. 

Experiment 5. The conditions were the same as in Experiment 4 
except that the dose of the acid was double—that is, forty minims 
of acid were given fifteen minutes after the test gruel was taken. 
This experiment was repeated under identical conditions upon 
three different patients, all suffering from achylia gastrica. 

Results. With the larger dose employed in these experiments 
more favorable results were observed (Figs. 5 and 6). The increase 
in acidity was observed and was limited to only the first hour after 
the administration of the therapeutic acid. Thereafter the curve 
was identical with that of the control observation. The maximal 
increase of acidity took place in 2 of the cases directly after the 
taking of the medication; in the third case the maximal rise of 
acidity was noted one hour after the acid was taken. Following 
the maximal rise in acid titer there was a gradual return to the 
condition of anacidity. The highest titer of total acid was 54 
per cent., 30 per cent. and 22 per cent. respectively in the 3 
cases. 

Conclusions. Forty minims of dilute HCI gave a definite though 
moderate increase of acidity; this increase was temporary in dura- 
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tion, being usually limited to the short period directly after taking 
the medication. 

(Experiments 6 and 7 were performed upon cases of functional 
subacidity.) 

Experiment 6. ‘Ten c.c. of decinormal HCI were administered to 
a patient one and a half hours after the ingestion of the usual test- 
meal. This dose corresponds roughly to 5 minims of the dilute 
HCl of the United States Pharmacopceia. 

Result. No effect was seen upon the course of the acid curve. 
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Experiment 7. 50 e.c. of decinormal HCI (corresponding to 25 
minims of dilute HCl) were administered three-quarters of an 
hour after the usual test gruel was ingested. 
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Result. A slight increase in both free and total acidities was 
noted, the increase being sustained to the end of digestion. The 
increase in total acidity was from 54 per cent. in the control to 68 
per cent. in the case under experimentation. 

(Experiments 8 and 9 consisted of the administration of repeated 
small doses_of dilute HCI at frequent intervals during digestion. ) 


| 
1 | 
99 contro. | | | | 
104 | | 101 
so ||] } 11414 1x 
TT 8 FIG. 6 8 
L | 
AFTE MEA 
| 
| 
4 
| 
4 
7 


662 CROHN: ESTIMATION OF STOMACH CONTENTS 


Laxperiment 8. To a case of anacidity, dilute HCl, 10 minims 
were administered every half-hour during digestion (Fig. 7). 

Result. A definite increase in acidity was observed throughout 
the digestive cycle. While the increase in total acidity was not 
marked (maximum total acidity was 30 per cent.), yet this increase 
was sustained for one and three-quarter hours. As the digestive 
cycle approached its conclusion even the administration of the 
therapeutic acid was unable to maintain an acidity of over 14 per 
cent. Free acid was absent in both the control and the experi- 
mental case. Motility was slightly accelerated. 

Conclusions. Ten minims of dilute HCl administered every 
half-hour was a mild though efficient method of increasing total 
acidity during digestion. It was, however, insufficient to produce 
free acid at any time in the cycle of digestion. 

Experiment 9. This experiment consisted of the administration 
of 10 minims of dilute HCI] every fifteen minutes during digestion 
(Fig. 8). 

Result. A definite and noteworthy improvement in the average 
titration of total acidity was observed. While in the control curve 
the maximum point reached was 38 per cent., during the experi- 
mental exhibition of the acid a maximum acid titer of 68 per cent. 
was attained and was maintained, with slight variations only, 
throughout the digestive cycle. The average total acidity in the 
control curve was 20 per cent.; after the administration of the acid 
it was 55 per cent. The motility of the stomach was unchanged 
during the experiment, emptying taking place under both condi- 
tions in two and a quarter hours. 

Discussion. The above experiments were performed with the 
idea of simulating, so far as possible, the clinical custom of admin- 
istering hydrochloric acid to patients suffering from conditions of 
diminished or absent gastric secretion. Before proceeding to note 
the effects of acid administered during or after a meal one must have 
a clear concept of the consequences of administering hydrochloric 
acid alone to the fasting stomach. Experiment 1 demonstrated 
that a comparatively large dose of HCI (diluted with 100 c.c. of 
water) when taken by a fasting person suffering from achylia gastricé 
creates a temporary acidity up to 40 per cent. (0.146 per cent.). 
This acidity rapidly diminishes and is no longer to be demonstrated 
twenty-five minutes later. What has happened within the stomach 
during this time? The most striking fact is the rapid disappear- 
ance of the acid which has been given. Evidently the stomach 
quickly expels the acid liquid through the pylorus, consuming the 
same time that it takes to empty an equal amount of distilled water. 
The second fact is that the titer which immediately results upon the 
introduction of the acid is not maintained but is rapidly neutralized 
or diluted. Thus, each succeeding titration shows a diminishing 
degree of acidity. The agencies employed in this neutralization 
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are two: The primary one is a secretion of a watery gastric juice 
containing no acid ions; this hydrorrhea progressively dilutes the 
acid which is introduced. The second agency is a secretion of 
alkaline mucus such as is characteristic of the pyloric region of the 
organ; this process is evidenced by the rapidly increasing amounts 
of mucus seen to be precipitated in the progressive specimens. 

The actual course of the neutralization is to be noted in the fol- 
lowing statement: 

Titer of therapeutic acid upon introduction, 0.244 per cent. 

Titer of chyme five minutes after introduction, 0.146 per cent. 

Titer of chyme ten minutes after introduction, 0.124 per cent. 

Titer of chyme fifteen minutes after introduction, 0.0876 per cent. 

Titer of chyme twenty minutes after introduction, 0.065 per cent. 

Titer of chyme twenty-five minutes after introduction, 0.022 per 
cent. 

That the process of dilution and neutralization ceases upon the 
disappearance of the last trace of free acid is proved by the fact 
that immediately thereafter no material is attainable upon aspira- 
tion. At no time is a secondary rise of acid to be noted. The 
attempt to stimulate the production of gastrogenous acid by the 
introduction of an acrid substance fails. 

The results of these experiments corroborate those of Spencer, 
Meyer, Rehfuss and Hawk,” who similiarly introduced large quan- 
tities of hydrochloric acid into the stomach of normal individuals. 
They observed a rapid emptying of the acid associated with a 
progressive neutralization of the excess of acid introduced. In their 
experiments they employed acid solutions of much greater con- 
centration (0.542 per cent. and ().4 per cent.), yet the normal titer 
of the gastric contents was resumed within one hour. The rate of 
expulsion and of neutralization is approximately proportionate to 
the amount and concentration of acid introduced. 

In my series of experiments numbered 2 to 5 inclusive, dealing 
with cases of achylia, the acid was administered coincident with 
or soon after the taking of the test gruel. The action of the acid, 
when so given, is in no way different from that when taken upon a 
fasting stomach. It is seen that the diminution of acid titer is 
progressive; the evacuation of the excess of acid takes place in 
from half to one hour, depending upon the amount and concen- 
tration of acid introduced. Thus it was observed that whether 
30 minims of dilute acid were given fifteen minutes before or given 
directly after the swallowing of the test gruel the process of neu- 
tralization and expulsion was identical; that is, one-half an hour 
after the time of giving no further beneficial effect of the acid was 
noticeable. 

The fourth experiment demonstrated that 20 minims of HCl 


2 Am, Jour. Physiol., 1915, xxxix, 457. 
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when given as a single dose is insufficient to effect a rise of acid titer 
in the digesting stomach of a case of achylia gastrica. Doubling 
the dose (40 minims) is much more effectual, though again the 
result is purely temporary. Any increase in acid titer was directly 
ascribable to the mineral acid added as part of the experiment; a 
secondary physiological stimulation of the gastric mucosa char- 
acteristic of “human acid secretion’? was never demonstrable. It 
must not be forgotten that these experiments were not performed 
on normal individuals but on persons suffering from abnormal 
conditions. However, it is only in persons so diseased that the 
indication for acid therapy exists. 

Experiments 6 and 7 consisted of the introduction of small doses 
of HCl in cases of subacidity. Insofar as an increase in the acid 
titer was observed the results were practically nil. 

The foregoing experiments demonstrated that a single dose of 
acid, no matter how large (5, 10, 15, 20, 25, 30 or 40 minims), had 
failed to produce a rise of acidity which satisfied the clinical require- 
ments—that is, created a sustained rise in acidity during the period 
of active digestion. ‘Therefore, Experiments 8 and 9 were performed 
to ascertain the effects of small but repeated doses upon the titer 
of the digesting meal. Thus in Experiment 8 the aggregate dose 
of 40 minims was divided into four portions and 10 minims were 
administered every half-hour. Small as the individual dose was 
the method of giving repeated doses was successful in that the 
typical curve of achylia was transformed into that of a case of 
subacidity. ‘The dosage and method of administration were insuffi- 
cient to produce at any time free hydrochloric acid in the digesting 
fluid; however, a partial success was achieved insofar as a total 
acidity between 20 and 30 per cent. was maintained throughout the 
greater part of the digestive cycle. 

In Experiment 9 the same method of administration was contin- 
ued except that the individual doses followed each other at more 
frequent intervals. The resultant effect was proportionately 
better. The fractional curve of a case of marked subacidity was 
converted into that of a normal or isosecretory curve; the increased 
acidity was maintained at that level throughout the course of 
digestion. 

It must be conceded that the method of administering repeated 
small doses of acid at frequent intervals is hardly a practical one 
for every-day clinical use. Where it is possible, however, the 
method should be adopted. For temporary usage it is often highly 
satisfactory. 

To the clinician who is anxious to reproduce the conditions of a 
normal digesting stomach in a case of achylia or marked subacidity 
the following conclusions may be offered from these experiments: 

1. The customary method of administering hydrochloric acid as 
a single dose is, in most instances, insufficient to relieve the abnormal 
condition. 
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2. Small single doses (5 to 20 minims dilute HCl, United States 
Pharmacopoeia) fail completely. Larger doses (25 to 40 minims) 
give better results, though the effects are but temporary, lasting 
usually for the first half-hour only after administration. 

3. The method of administering small doses at frequent inter- 
vals, that is, every half- or better every quarter-hour, is a more 
efficient one for accomplishing the desired effect. 

4. The custom of giving acid before a meal has no advantages. 
The best results are seen when it is taken during the early part 
of the digestive cycle. 

5. The effect of acid so administered is purely a local chemical 
one. A resultant physiological stimulation of the mucosa was never 
demonstrable from the experiments. 


AUTOSEROTHERAPY IN TUBERCULOUS PLEURISY, WITH 
EFFUSION. 


By J. Curtis Lyter, M.D., 


INSTRUCTOR IN INTERNAL MEDICINE, ST. LOUIS UNIVERSITY MEDICAL SCHOOL; 


VISITING PHYSICIAN, ST. LOUIS CITY HOSPITAL, ST. LOUIS, 

IN the year 1894 Gilbert reported before the International Medical 
Congress at Rome a series of cases of serofibrinous pleurisy which 
he had treated by withdrawing a few cubic centimeters of the fluid 
from the chest and immediately injecting it into the subcutaneous 
tissues of the patient. This treatment, designated by Gilbert 
“autoserotherapy,’’ was said by him to be highly efficacious in 
promoting a rapid absorption of the effusion, and following the 
absorption to leave the patient in good general condition. 

A number of years later this investigation was reopened by a 
number of European clinicians and in more recent years in America 
as well. A vast majority of the investigators, after observation of a 
varying number of cases, conclude that autoserotherapy not only 
promotes a rapid absorption of the pleural exudate in most cases, 
but also prevents to no small degree the formation of dense, fibrous 
adhesions so frequently seen subsequent to pleural effusions. 
Fedde, Tchigayoff, Marcou, Geronzi, Durand and Weil are among 
the European clinicians to report very favorably upon the results 
obtained by this method of treating pleural effusions. Fishberg,' 
after reviewing the literature most diligently, reported 14 cases of 
tuberculous pleural effusions treated by autoserotherapy, with 
immediate absorption in 12 of the cases. Fishberg concludes that 
since the method is without danger, and in view of the very favor- 
able results obtained, it should be more generally employed. He 


1 Jour. Am. Med. Assn., March 22, 1913, No. 12, vol. lx. 
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also states that autoserotherapy is successful in some cases in which 
puncture and aspiration fail. All this would seem to indicate that 
in a certain number of cases this form of treatment should be 
instituted. 

Following the reports so favorable by the above-mentioned and 
other clinicians a discussion ensued as to why the injection of the 
fluid caused this absorption. As yet there is no uniformity of opinion 
as to what substance in the effusion when injected subcutaneously 
is capable of thus promoting this absorption. Gilbert explained the 
result as due to tubercle toxins within the effusion, and for a time this 
view was generally accepted. Zimmerman? considers that he has 
definitely proved that the absorption is caused by the presence in 
the effusion of an autolytic substance, the product of cell metabolism. 
Zimmerman also states that the injection of this fluid produces a 
leukocytosis similar to that produced by the injection of a foreign 
proteid. George Eisner’ after considerable experimental work 
upon rabbits and guinea-pigs, producing a pleural effusion in rabbits 
by the injection of the old oil of turpentine into the pleural cavity 
and very ingeniously producing tuberculous effusions in guinea-pigs, 
concludes that the injection produces a leukocytosis and an absorp- 
tion of the effusion. He believes that the presence of specific bodies 
in the exudate accounts for its efficacy in promoting absorption. 

After a careful study of the physical elements involved in the 
absorption of effusions one might be inclined to question the relia- 
bility of the observations of those reporting such wonderful results 
from a method the physiological aspects of which are not even 
definitely suspected. In fact, Hochaus, Ansperger, Szureck and 
others have produced evidence satisfactory to themselves that about 
80 per cent. of all tuberculous effusions undergo spontaneous absorp- 
tion, and that as autoserotherapy is successful only in about the same 
percentage of cases its absolute dependability is very much open to 
question. It would seem that knowledge gained at the autopsy of 
cases dying with pleural effusions should serve us in some capacity 
in arriving at a conclusion as to whether or not the very nature of 
the effusion would inhibit its absorption no matter what method of 
stimulation was used. At these autopsies one observes not only the 
pleure covered by a thick, rather closely adherent layer of fibrin, 
but that throughout the effusion there are also large masses of 
fibrin unattached. 

As this fibrinous coating of the pleura must become more or less 
organized before there are lymph and blood capillaries sufficiently 
in contact with the effusion to permit the absorption by them, any 
treatment to promote absorption previous to this organization must 
meet with failure. Likewise, no spontaneus absorption can occur 


2 Cited by Fishberg. 3 Cited by Fishberg. 
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previous to this organization. When once the organization is com- 
plete the absorption of the effusion spontaneously is the natural 
phenomenon. Any method of treatment at this stage will be accom- 
panied by good results. Without question there are cases of tuber- 
culous effusion which undergo spontaneous absorption after but a 
few days’ existence, the absorption meeting no inhibition because 
of the small fibrin content of the fluid, consequently the usual time 
of organization not being required. These cases resemble very 
closely ordinary transudates in the facility with which absorption is 
promoted. 

In numerous instances, unless conducted under extremely careful 
observations, clinical results are very prone to cause erroneous 
impressions and the interpretations of these impressions lead to 
inconclusive reports. In consideration of the condition under dis- 
cussion, errors of observation could be very numerous because of 
the several factors influencing absorption, namely, the character of 
the effusion, especially as to its fibrin content, the duration of the 
effusion bearing more specificial!ly upon the organization of the 
fibrin coating of the two pleural surfaces and the general consti- 
tutional condition of the patient, and more especially the condi- 
tion of the pleura previous to the time of the effusion. When there 
existed a previous extensive pachypleuritis, absorption of the 
effusion could scarcely be expected because of the paucity of lymph 
and blood capillaries. Observing these factors, one can note that 
the absorption could either occur very early in the course of the 
effusion or at some later period; also, that when the conditions for 
the absorption were perfected the absorption in most cases would 
be very rapid. 

In consideration of the physical elements involved in the absorp- 
tion of fluids from natural body cavities in general we might recall 
that absorption must occur through the blood and lymph channéls 
regardless as to whether the fluids be a transudate or an exudate. 
This being borne in mind we would expect the methods employed 
to cause absorption of transudates to yield equally as good results 
toward causing the absorption of exudates were it not for the differ- 
ence in the physical characters, especially as to their fibrin content, 
of these two entirely different fluids. 

Clinical experience has long taught that free purgation causing 
watery evacuations will cause a rapid absorption of transudates 
in many cases, and that in no case of tuberculous exudate would we 
expect results from this form of treatment. Since the blood and 
lymph capillaries must be a constant factor in the two conditions, 
we must explain the difference in their absorbability only upon the 
known physical differences of the two fluids. The tuberculous 
exudate being rich in fibrin and albumin would not only occlude 
the blood and lymph capillaries but further embarrass absorption 
by this content. If this reasoning is true it follows that any form of 
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treatment administered to promote absorption of a tuberculous 
effusion must be given with the intention of either changing the 
physical character of the fluid, thus rendering it the more absorbable, 
or to stimulate the capillaries in such a way as to render them more 
capable of absorbing the exudate more rapidly than is the rule in 
the untreated cases. Since the pleural surfaces in which the absorb- 
ing capillaries are situated are, as a rule, densely covered by fibrin 
deposits through which fluid could hardly be expected to pass until 
organization of the fibrin had occurred, it seems quite impossible 
for any form of treatment to be of any value from this stand-point; 
likewise, it is scarcely logical to suppose that any form of treatment 
could so change the physical characters of the exudate as to render it 
more absorbable. 

Since the year 1911 I have treated 23 cases of tuberculous pleural 
effusion by Gilbert’s method. The needle of an aspirating syringe of 
10 ¢.c. capacity was placed in the chest and 5 c.c. of the effusion 
drawn into the syringe. The needle was then withdrawn until the 
point was immediately beneath the skin, when the needle was intro- 
duced deeply into the subcutaneous tissue and the patient received 
the entire 5 c.c. subcutaneously. The treatment was administered 
every second day until six injections were given unless the fluid was 
absorbed before the last injection was due. The patient was watched 
daily to see if any change could be noted in the level of the fluid. 
In many of these cases the fluid was observed under the fluoroscope 
weekly for several weeks following the treatment, consequently 
the results to be recorded represent the full effect of the treatment. 

The twenty-four-hour quantity of urine, with its specific gravity 
and indican content, was accurately kept for one or two days 
previous to the administration of the treatment and throughout the 
time of the treatment. The diet and liquid intake were kept at a 
definite quantity and character during the entire investigation. The 
leukocytes were counted before each injection and in most cases 
twice during the twenty-four hours following each injection. The 
temperature, pulse, and respiration were charted regularly during 
the entire treatment. An analysis of these 23 cases reveals the 
following results: 

Eight cases of the series underwent complete absorption within 
two weeks of the beginning of the treatment. Of these 3 revealed 
absorption by the sixth, 1 by the eighth, 1 by the tenth, 1 by the 
twelfth and 1 by the fourteenth day. Of these 8 patients only 2 had 
a rise in temperature which could in any way be attributed to the 
injection. Of these 2 patients 1 revealed marked diaphoresis while 
the other revealed both diaphoresis and diuresis. Of the remaining 
6, 1 had marked diuresis, the urine increasing 800 c.c. during the 
first twenty-four hours following the first treatment, but there was 
no diaphoresis. The other 5 of the 8 revealed neither rise in tem- 
perature, diaphoresis nor diuresis. In no instance was there a 
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notable increase in the leukocytes following the injection. The 
greatest increase in any case was in | case in which the leukocyte 
count rose from 12,400 to 13,800. This could quite easily be due to 
error in counting. In none of the cases was there any increase in 
the urinary indican, as one would expect were there an autolytic 
enzyme at work causing the absorption. 

Of the 15 unsuccessful cases each patient received 5 c.c. of the 
fluid every second day for twelve days. Six of these were under 
observation for two weeks following the last injection, 5 were ob- 
served for four weeks, 2 for eight weeks and 2 for twelve weeks 
following the last injection. No change was noted in the general 
condition of the patient or in the amount of fluid present in 4 of those 
observed for two weeks following the injection; 2 of this series 
died within the two weeks following the last injection, | death 
being attributed to cardiac and 1 to respiratory failure. Of the 
5 who were observed for a period of four weeks after the treatment 
was administered no case revealed any change either in the general 
condition or in the amount of fluid present. The same is true of the 
2 cases observed for eight weeks following the treatment. Both of 
the cases observed for three months following the treatment died 
at the end of the three months with a rapidly progressing pulmonary 
tuberculosis, 1 with extensive cavity formation. The clinical 
impression in these 2 cases was a rapid progression following the 
treatment of a previous perfectly stationary tuberculosis. In none 
of these 15 unsuccessful cases was there an increase in the leukocytes 
following any of the injections, neither was there diuresis noted 
upon a carefully taken twenty-four-hour quantity of urine. What 
diaphoresis or elevation of temperature occurred following the 
injection in any of the cases could more logically be explained by the 
tuberculosis itself. In no case was there any definite increase in the 
urinary indican. 

The results obtained in this series of cases is opposed to those 
recorded by Fedde, Tchigayoff, Marcou, Geronzi, Durand, Weil and 
Fishberg. These investigators report varying numbers of cases in 
which an immediate absorption is produced in approximately 80 
per cent. In our series there were 8 absorptions occurring out of 
23, or 34 per cent. The absorption in these 8 was more probably 
due to the natural physical phenomena than to the stimulating 
effect of the treatment. Our results indicate not only that the 
treatment does not cause absorption, accompanied by diuresis, 
diaphoresis, rise of temperature and leukocytosis, but that in some 
cases it is not entirely devoid of deleterious effects upon the tuber- 
culous process in the lung. The assertion that SO per cent. of all 
tuberculous effusions undergo spontaneous absorption should be 
qualified, as the spontaneous absorption may not occur for months, 
depending most probably upon the organization of the fibrinous 
covering.of the pleura. 
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RELATION OF HOUSING TO PULMONARY TUBERCULOSIS: 
REPORT ON 36,062 CASES.' 


By Frank F. D. Reckorp, M.D., 


DEPUTY MEDICAL INSPECTOR OF TUBERCULOSIS DISPENSARIES, PENNSYLVANIA 
STATE DEPARTMENT OF HEALTH, HARRISBURG. 


Tue prevention of tuberculosis is far more important than its 
cure, consequently all those who are attacking tuberculosis in 
any of its phases should become sanitarians. There is an intimate 
association between good housing and economic progress. The 
essential prerequisites of efficient democracy is a healthful home- 
life, with elimination of all destructive elements now present in 
unsanitary homes and grounds and with positive presence of con- 
structive elements: sanitation, ventilation, sunlight, space and 
privacy. 

It has been reported that tuberculosis is a disease which, in the 
majority of cases, occurs in houses of 3 rooms and under; the 
number of cases is larger in 2-room houses than in 3, is larger in 
houses of 1 room than in 2, also the number of cases of tuberculosis 
and pneumonia increases almost in direct proportion to the number 
of small overcrowded houses in any district or ward of a city. 

Some thirty years ago the first thoroughly systematic attempt 
was made by Dr. Russell, in Glasgow, to show a definite relation 
between the size of the house and the health of the occupants. 
These studies applied intensively in Glasgow, and to a certain 
extent statistically, in eight Scottish cities, established the fact 
that death-rates in 1-room dwellings were higher than in 2-room 
dwellings, that death-rates in 2-room dwellings were higher than 
in 3-room dwellings and that 3-room dwellings exceeded those of 
t-room dwellings. These factors stood out independent of location 
of dwellings or surroundings. It is true, however, that unsanitary 
conditions were almost synonymous with small dwellings. 

Later studies and conclusions of Dr. A. kK. Chalmers, Health 
Officer of Glasgow, would indicate statistically if we use infant 
mortality as an index and indicate the death-rate of infants in 
l-room apartment by the figures 100 that the 2-, 3- and 4-room 
apartments would be indicated by an index of 78, 61 and 49. In 
other words, the child born in the 1-room dwelling has only half as 
good a chance for its life as one born in a dwelling of 4 rooms or 
larger; the chance in a 3-room apartment against the one is as 61 to 
100 and in the 2-room dwellings as 78 to 100, while with the death- 
rate from all diseases from the en! of the first year to the end of 
the fifth year the relative rates are: for l-room apartment 100, the 
2-room apartment 74, the 3-room apartment 44 and the 4-room 
apartment and upward 25. 


1 Read before the Harrisburg Academy of Medicine, April 4, 1918, 
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It not only happens that the infant death-rate, that is, the rate 
of children under one year, is greatly increased in the 1l-room 
apartment; but it is perhaps equally true that those who escape 
death are physically handicapped, so that in the next period or in 
the early years. of life—that is, between the first and fifth year 
they are much more likely to be sacrificed to other diseases. These 
facts are clearly brought out by the statistics of Dr. Chalmers, 
who shows that between the ages of one to five the death-rate per 
thousand for 1-room houses is 16.6, for 2-room apartments only 12.6, 
for 3-room apartment 7.2, for 4-room apartments and upward 3.1 
per thousand. 

In relation to tuberculosis, Dr. Chalmers reported that the over- 
head reduction during a decade was about 25 per cent., and this 
was fairly maintained in each class of house, save in four apartments 
and upward. He found that the female rate at all ages was higher 
than the male in houses of 1 and 2 apartments, and generally that 
in l-apartment houses it was below the male rate only at the 
ages of twenty to twenty-five and forty-five to seventy-five and in 
2-apartment houses at the ages of one to five, twenty to twenty- 
five and from forty-five upward. An excessive drift of male con- 
sumptives at these ages to parochi:' hospitals might tend some- 
what to explain this excessive female incidence in houses, but there 
is no evidence of this in the institutional death-rate, which shows, 
indeed, a continuously excessive female rate at ages five to fifty-five 
save between ten and fifteen and again from twenty-five to thirty 
five. 

In 3- and 4-room apartment houses the rate for males of all ages 
exceeds that of females. In 3-room apartment houses, however, 
the female rate exceeds the rate at ages under twenty, while in 
{-room apartments the female excess occurs only at the period of 
five to ten and again over seventy-five. Applying the test of their 
standard population to these rates the association with the house 
appears to be quite definite. 


CALCULATED DEATHS IN UNIFORM POPULATION. 


Irs itu‘iors 
Popula- One Two Three Four and 
tion apartment. apartments. apartments. apartments shipping 
Males 48,605 S6 66 is 39 245 
Females 51,395 102 70 39 22 327 
Death-rate 100,000 188 136 87 61 572 


From the statistics which I have gathered together from the 116 
Pennsylvania State Tuberculosis Dispensaries it is interesting to 
note in this connection the number of rooms per family and the 
number of persons in a family in a long series of cases and over a 
period of time that makes the information of value. 
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In a study of 36,062 families, covering a period of five years, it 
was found that 1192 families had one member or representing 1192 


RELATION 


OF HOUSING 


TO TUBERCULOSIS 


members: 
F 2491 families had 2 members or representing 4,982 members. 
: 6056 5 30,280 
é 5487 6 32,922 
3982 27,874 
? 2849 8 22,792 
2612 9 23,408 
1053 10 or over 10,530 


Thus the sum total represents 36,062 families and 190,767 mem- 


bers, or an average of 5.2 members per family. 


Covering the same period of time and the same number of families 
the number of rooms per family were found to 


namely, 36,062 
be as follows: 


4,025 families occupied 1 room or representing 4,025 rooms, 
10,134“ “ 


12,708 
5,718 
3,477 


The sum total of families, as above stated, is 36,052 and the 
number of rooms amounts to 102,674, making an average number 


of 2.8 rooms per 


It is likewise interesting to note in connection with these 36,062 
cases the number of persons in the family compared with the num- 
I found that: 


ber of rooms ocet 


family. 


ipied. 


2 rooms 


3 rooms 
4 rooms 


5 and over 


20,268 
38,124 
22,872 


17,385 


1109 cases having 1 member to a family occupied 1 room, 


9S9 2 members 
777 3 
0S 
330 5 

168 6 

77 7 

34 8 

33 9 and over 


Total 4025 families composed of 1 up to 9 and over members 
occupied | room. 


Just as astonishing is the data concerning the number of people 


that lived in 2 rooms: 


48 families having 1 member to a family occupied 2 rooms. 


910 2 members 

2127 4 

1859 iss 5 

1486 % 6 

923 7 

558 

4583 9 


Thus 10,134 families composed of 
were quartered in 2 rooms. 


bo bo bo bo bo 


i up to 9 and over members 
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Continuing the study further, | found that 12,708 families made 
up of 1 to 9 and over members abode in 3 rooms as follows: 


20 families having 1 member to a family occupied 3 rooms 


415 = r 2 members 3 
1423 “ 3 3 
2113 
2485 5 3 
2295 6 3 
1673 7 3 
1112 
1172 9 and over 3 


From the above information it will be noted that 26,867 families 
out of the total 36,062 under consideration of 1 to 9 membership, or 
74.5 per cent., occupied from 1 to 3 rooms. 

Of the remaining 9195 families 5718, or 15.9 per cent., composed 
of the same number of members as given, occupied 4 rooms, while 
3477 families, or 9+ per cent., lived in 5 rooms and over. 

From this compilation of figures this interesting and _ striking 
summary is obtained: 


Total number of rooms occupied by families of 36,062 patients, 


the number of whose rooms is given 102,674 
Membership of families of 36,062 patients, 5.2 members to family 190,767 
Average number of persons to each room 1.8 
Average number of rooms to each family of 5.2 members 2.8 


TABLE I.—SOCIAL STATISTICS CONCERNING 36,062 CASES OF PULMO- 
NARY TUBERCULOSIS SHOWING NUMBER OF PERSONS COMPARED 
WITH NUMBER OF ROOMS OCCUPIED. 


— Number of persons in family 
ooms 


in each Total 
dwelling 1 2 3 { 5 6 7 8 9 and families 
over 
m 1109 989 777 508 330 168 77 3 33 4,025 
2 iS 6910 1740 2127 1859 1486 923 558 483 10,134 
3 20 415 1423 2113 | 2485 2295 | 1673 1112. 1172 | 12,708 
4 9 131 147 732 922 1028 748 691 1010 5,718 
5 and over 6 16 186 287 160 510 561 454 967 3,477 
Total 1192 2491 4573 5767 6056 5487 3982 2849 3665 36,062 


Total number of rooms occupied by families of 36,062 patients, the 


number of whose rooms is given 102.674 
Membership of families of 36,062 patients, 5.2 members to family 190,767 
Average number of persons to each room 1.8 
Average number of rooms to each family of 5.2 members 2.8 


The incoming human wave which breaks upon our shores sends 
its scattered spray to many cities. ‘Too little reaches the country. 
Too much stays in the city slums. It is entirely natural that this 
should be the case and that the entering foreigner should seek a 
dwelling in some locality where his own tongue sounds kindly to 
his ears. So the Italian, at whatever port he lands, hastens to 
Little Italy, the Russian seeks Little Russia and the Hungarian 
finds lodging in Little Hungary. 


| 
| 
| 
| 
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The State of Pennsylvania varies greatly in its physical and 
industrial features in its different sections. Consequently, in the 
communities which comprise the Commonwealth there is noted 
marked differences in speech and customs of the people. They 
differ in nationality, creed and intelligence according to the direc- 
tion and rate of flow of the stream of immigration while the condi- 
tion of their bodies varies with their individual heredity, environ- 
ment and mode of life. These peculiarities, however, are the 
subject of serious study when public health problems demand solu- 
tion and the broad principles involved are to be applied with the 
greatest possible benefit to all. 


Kia. 1.—Overcrowded bedroom, three beds, six people. 


There is no subject which serves as a better illustration of this 
than tuberculosis, which is constantly being more widely recog- 
nized as a community disease. Just as the prevalence of typhoid 
infection in a community indicates the quality of its sanitary 
engineering, so the tuberculosis morbidity rate may be used as a 
criterion of the adequacy of its housing facilities, the character of 
its industrial conditions and the dégree of its social consciousness. 

It is common observation that the tendency of recent years, 
with the great development of industry, has been the concentration 
of population into cities and towns. With no one responsible for 
solving their housing problems, what has happened? The over- 
crowding of land with all sorts and conditions of buildings and 


4 
+ 
By: 
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the overcrowding of old houses not adapted for new conditions 
by the unskilled laborer and his family. The lack of proper plan- 
ning has resulted in a heterogenous mass of homes, frequently 
unsanitary, becoming the breeding-place of diseases that affect 
the whole community. 

In studying the character of dwelling occupied by the patients 
admitted to our dispensaries it is striking to find that the majority 
of cases come from the so-called private house. This may be 
readily understood when we realize the construction and location 
of the average private house in the poorer sections of our cities and 
the shacks which we so frequently see in the adjacent and rural 


Fig. 2.—Dark overcrowded bedroom, four adults and one child. Only ventilation is 
through a window opening into an inner room. 


district—long rows of small dark houses, opening upon courts, 
thus being deprived of the sunlight, fresh air and being kept in poor 
repair, subject to damp or wet cellars, poor sanitation and an 
incubator for an infection such as tuberculosis. 

In a report made on 27,277 cases relative to the dwelling place, 
23,120, or 84— per cent., cases lived in private houses. These 
houses differ, of course, greatly as to the number and size of rooms. 
When one considers that there were 8737 families, composed of 
from 5 to 9 and over members that lived in 3 rooms, it may be easily 
seen how unsatisfactory it is to arrange for the management of a 
tuberculous member. 

The most scientific information on ventilation is that air, to be 


| 
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heaithy, must be kept in motion and the humidity kept low. These 
two factors are more important than the proper proportion of 
oxygen and carbon dioxide. However, it is advocated that the 
human organism requires from 800 to 1000 cubic feet of fresh air 
per hour to keep it in efficient working order. A room 12} x 10x 93 
feet is a good-sized room for a slum quarter, yet the number of 
cubic feet of air which it contains is less than twice the amount 
required for the health by the average person even if there is not 
a stick of furniture on the floor. Add the ordinary amount of furni- 
ture, every piece of which subtracts cubic feet from the total space, and 
put four or five or more people in the room instead of two. How 
much chance does each have of getting the minimum amount of fresh 
air even provided the air can be completely changed every hour? 

Continuing our study, 2412 of these private-house cases were 
males and classified as being in the incipient stage of the disease, 
while in this class 2470 were females. There were 997 incipient 
cases in which the sex was not differentiated. 

4908 male cases were classified as moderately advanced and 3213 
females placed under the same classification. In 1637 cases the 
sex was not differentiated. 

Of those far advanced, 4210 were males and 2256 females and 
1017 cases with sex not given. 

Next to the so-called private house, apartments gave the next 
largest number—namely, 2345 cases, or 8+ per cent. Of these 
197 males and 168 females were of the incipient class; 108 cases with 
sex not stated. 

In the moderately advanced class 510 were males and 283 females, 
while in 212 the sex was not mentioned. 

554 males and 201 females were classified as far advanced and 
112 sex not given. 

Next to the apartment cases Comes the tenement group. The 
cities in Pennsylvania differ from those of some of the other States 
in that the tenement districts do not play a prominent part in the 
housing situation. 

1019 cases, or 3+ per cent., were found to live in the regular 
type of tenement house. Of these 103 males were classified as 
incipient and 75 females; in 43 cases the sex was not stated. 

Of the moderately advanced type 244 were males and 116 females; 
in 63 cases the sex was not given. 

It was found that of the far-advanced cases the males exceeded 
the females almost 3 to 1, there being 235 of the former and 89 of 
the latter; in 51 cases the sex was not given. 

The boarding house is another source of evil, adding 501 cases 
to the list. Of these 65 were in the incipient stage, 49 cases being 
males and 16 females; in 27 cases the sex was not mentioned. 

Over twice as many cases were classified as moderately advanced, 
there being 106 males and 32 females and 51 cases with the sex not 
given. 
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The far-advanced number is greatest, as 161 males appear in this 
class and 21 females and 38 cases with the sex omitted. 

292 cases were referred from institutions such as hospitals, chari- 
table homes or tuberculosis sanatoria aside from the Pennsylvania 
State Sanatoria. Of these there were 33 males and 40 females in 
the incipient group, while in the moderately advanced class 89 
were males and 51 females; in 7 cases the sex was not stated. 

The moderately advanced class showed the greatest number as 
54 males and 13 females, which were classified as far advanced and 
5 cases with no data as to sex. 

With the exception of the incipient cases under the private-house 
group, in which the females exceeded the males by 58 cases and the 
incipient cases under institutions where the females exceeded the 
males by 7 cases, the largest number of cases appear among the 
male sex. Considering all the males and females, irrespective of 
classification, they bear a ratio of 13,865 to 9044 respectively, or a 
majority of 4821 in favor of the males. 

The reasons for the preponderance of the males may be explained 
in several ways: 

1. The males are, in the majority of instances, the wage-earners 
of the family. Starting with a lowered resistance caused by 
undesirable conditions at home, poor or improperly cooked or 
prepared food, poor ventilation, debilitated physical conditions, 
they are further subjected to the influences of their occupations. 
The records of last year show that the engineers and surveyors 
are considerably in the lead of all other members of the professional 
group, book-keepers and clerks maintain their usual lead in the 
clerical and official group, commercial travellers in the mercan- 
tile group, saloon-keepers and bar-tenders in the public service 
group and barbers and hair-dressers in the personal service group. 
The foreign laborers outnumber the native in the laboring and 
servant group. In the manufacturing and mechanical industry 
group the iron and steel workers come first, with the machinists, 
tailors, mill and factory operatives, shoemakers, painters and 
glaziers, carpenters, stationary engineers and firemen, compositors 
and printers and cigarmakers and tobacco-workers following in the 
order named. Miners and quarrymen head the list in the agricul- 
tural and transportation group, with draymen and hackmen next 
and steam railroad employes third. The manufacturing and 
mechanical industry group and the laboring and servant group had 
the largest numbers respectively. 

2. In regard to female occupations the housewife predominates, 
followed at a great distance by servants, mill and factory operatives, 
book-keepers, dressmakers and cigarmakers and tobacco-workers. 

3. It is also true that men will more readily come to a dispensary 
for treatment than women, and, furthermore, the latter in many 
cases are kept busy in their homes looking after the many family 
duties. 


| 
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TABLE II.—CHARACTER OF DWELLINGS OCCUPIED BY 27,277 CASES 
OF PULMONARY TUBERCULOSIS. 


Board- 
Private | Apart-  Tene- Institu- 
Classification Potal house ment. ing tion. 
1ouse. 

22,909 19,469 1913 862 385 280 

Male and female? 4,368? 3,651 432 157 116 12 

( Male 2,794 | 2,412| 197 103 49 33 

Incipient . . 4 Female 2,769 2,470 168 75 16 40 
Male and female 1,175 997 108 43 27 0 

oe Male 5,857 4,908) 510 | 244 106 89 
Female 3,695 3,213, 283 116 32 51 
shan ‘ Male and female, 1,970 1,637 212 63 51 7 
Male 5,214, 4,210 554 235 161 54 

Far advanced ; Female 2,580 2,256 201 89 21 13 
Male and female 1,223. 1,017 112 51 38 5 


2 These figures include those cases in which sex was not differentiated. 


The nurses associated with the Pennsylvania State Tuberculosis 
Dispensaries upon visiting a patient’s home pay particular atten- 
tion to the housing conditions, and if bad report the same on the 
following form to the Division of Housing of the State Department 
of Health, Mr. John Molitor, Chief: 


COMMONWEALTH OF PENNSYLVANIA. 
DEPARTMENT OF HEALTH. 
Dispensary Hous‘ng Report. 


Dispensary........ 


Name of tuberculosis patient... . 
Address. . . 


Number of patients in family.. .. 


Number of families in house. . 


Total number of persons. . . 


Number of sleeping rooms below ground level. . 


Number of rooms without windows 


(Reverse side.) 


ain 
| 
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From that division notices go out for the eradication of the evils 
and personal inspections are later made by the chief of the division 
or his assistants in case there is no coéperation or response on the 
part of the landlord. 

It is to be noted how simply the above report card is constructed. 
Many similar cards used by various organizations are so complicated 
and require so much time to do the work satisfactorily that little 
else can be accomplished. 

To ensure proper housing of our citizens the above division 
urges the adoption of the following regulations: 

1. Lots must not be built up to the full area with buildings to be 
used for human habitation. 

2. Eliminate all dark rooms which may be used for sleeping and 
living purposes. 

3. No cellar rooms should be used for sleeping purposes, and 
those used as kitchen and dining rooms should be lighted and 
ventilated by windows opening directly into the outside air. 

4. Stop overcrowding of sleeping rooms and forbid the use of 
the same beds and bedding by alternating shifts of men. 

5. Bath rooms and water-closet enclosures to be lighted and 
ventilated, and should be easily accessible from the public halls 
and not located so that it is necessary to go through a bedroom in 
order to reach same. Each family should have their separate toilet 
accommodations. 

6. Compel connection of all plumbing systems to the sanitary 
sewer system of the city where possible and prohibit the construc- 
tion of privy vaults or cesspools on streets which are sewered and 
also compel the abandonment of all privy vaults and cesspools on 
properties located on sewered streets. 

7. When houses are located on streets that are not sewered, 
privies must be constructed in a substantial and sanitary manner 
and maintained at all times in a sanitary condition. 

8. There must be adequate water supply for each house, and in 
each building used for multiple habitation there must be a sepa- 
rate water supply for each family. 

9. All houses should be kept in good repair, the cellars free from 
water or dampness and the premises maintained in a clean and 
sanitary condition, free from rubbish and garbage. 

10. Surface drainage of all kinds, except rain water, should be 
eliminated and kitchen and laundry wash water should be discharged 
into the sewer system. 

11. Vacant lots, yards of all kinds and private alleys should be 
frequently inspected and the owners and caretakers or the abutting 
property holders, as the case may be, should be compelled to main- 
tain them in a sanitary condition at all times. 


| | 
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The following extracts from a recent article by Mr. John Molitor 
are valuable: 

“Will the housing problem ever be successfully solved until more 
consideration is given to the creation and permanent safeguarding 
of neighborhoods of considerable area for the man who earns a low 
wage. 

“The more industrious laborer, who with the help of his wife 
and family, through years of saving, may become able to build 
himself an attractive, modest, 4-room cottage may soon find his 
little home between unpainted 1-room shacks and the most undesir- 
able neighbors, or he may find the adjoining lot being used as a junk 
pen or a huckster’s unsanitary yard.”’ 

If the houses of the poor are improved the morals, to an impor- 
tant extent, will be improved, and in so doing the health and the 
relative efficiency will be benefited. As long as slum houses and 
unsanitary tenements are allowed to exist there will always be 
people to occupy them. 

We must profit by the examples of other nations and be inspired 
to make possible the pursuit of happiness for our huge army of 
struggling toilers. We must recognize the need as an economic 
rather than philanthropic; we must appreciate the ineffectiveness 
of our elaborate school systems in making good citizens when the 
influence of the home is opposed to it; we must recognize the evils 
incident to bad housing. 

We must also keep sound and strong the large foreign element 
which is being constantly woven into our social fabric. Their 
foreign ideals must be raised to American standards of citizenship, 
and that cannot be done under the present housing conditions of 
the poor and dependent, which obtains now in most districts to 
which they are generally drawn. 

Conciusions. So long as there is no specific cure for tuber- 
culosis we have no means of combating the disease except by 
adjusting environment, increasing the power of resistance and 
producing conditions favorable to the prevention and cure of the 
disease. There can be no doubt that fresh air, proper feeding, 
cleanliness of person and surroundings, rest, tranquillity of mind, 
careful regulation of the habits of the patient, and regulated exercise 
are the factors on which a cure is based. They may therefore 
be considered as remedies. So long as there is poverty, with all its 
accompaniments, bad housing, insufficient nourishment, unsani- 
tary conditions of industry, ignorance and many other evils under- 
mining the welfare of society there will be tuberculosis, with its 
terrible tale of suffering, deterioration and premature death. The 
hope for better days lies not only in the prevention of the disease 
but in the eradication of the causes and the existing conditions that 
influence the spread of tuberculosis. 

As the evils of housing are so largely corrected by educational 
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methods we cannot hope to correct them without the assistance of 
all educational factors. We are beginning to do what should have 
been undertaken a long time ago to impress upon the youth while 
in school the essential lessons of right living. 

Children very early in life are susceptible to public health edu- 
cation, and if the elementary foundations of sanitary consciences 
are well laid in the schools, these pupils when fully grown will be 
the sanitary educators of the next generation. 


FOCAL INFECTIONS IN CHILDHOOD.' 


By Sanrorp Brum, M.D., 


SAN FRANCISCO, CALIFORNTA. 


In 1869 Winge? reported a case of malignant endocarditis in a 
man who had died of septicemia originating from an abscess in the 
foot. Hjelmar Heiberg*® published in 1872, a case of ulcerative endo- 
carditis occurring in a woman who had died of puerperal septicemia. 
In both cases, which were studied also by Virchow, chains of ele- 
ments determined by their microscopic appearance and by their 
behavior toward chemicals to be of foreign nature were recognized. 
Here were two cases of focal infection described as such respectivel) 
in 1869 and 1872. 

The theory of focal infections is by no means new. It has merely 
been revived and elaborated. Unfortunately attention has recently 
been concentrated upon certain potential foci of infection to the 
practical exclusion of others at least equally important. The results 
are that the subject is being treated in a narrow manner instead of 
receiving the broad consideration it merits and that diagnosis and 
treatment are empirically directed within restricted limits instead 
of considering the potentialities of the entire body. It follows that 
in cases in which disease is due to an infective focus, avoidable mis- 
takes in lecating the focus are frequently made and results of treat- 
ment are correspondingly disappointing. Another element in the 
failure to achieve predicted results is the inclination, consistently 
followed by physicians, to attribute too many ailments to the 
reigning idea, in this case to focal infections. It should be kept 
constantly in mind that not all illness is caused by infective foci. 

The term “focal infection” implies three definite propositions: 

1. That there exists or has existed a circumscribed lesion or focus. 

2. That the lesion is of bacterial nature and as such is capable 
of dissemination. 


1 Read before the San Francisco County Medical Society, June, 1918 
2? Constatt’s Jahresbericht, 1870, ii, 95 Virchows Arch., lvi, 407 
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3. That from the focus there has resulted systemic infection or 
infection of other contiguous or non-contiguous parts. 

The mere presence of pathogenic microédrganisms within a cir- 
cumscribed area does not, per se, constitute an infective focus. At 
most this condition may be regarded as a potential focus of infection. 
Bacteria—for example diphtheria bacilli—may be harbored in- 
definitely in a given locality and be perfectly innocuous. They may 
be non-virulent or walled off or the patient may be immune to their 
specific action or conditions necessary for their metastatic propa- 
gation may be lacking. Failure to recognize this fact has resulted in 
much misdirected treatment, especially enucleation of the tonsils‘ 
and extraction of teeth. For the creation of infections from existing 
foci two additional factors are indispensable—the bacteria must 
invade the circulation (hemic or lymphatic) and the part to be 
infected must be ready for their reception and propagation. 

In a paper entitled “The Etiology of Endocarditis, with Special 
Reference to Bacterial Agencies,’’® presented by me in 1902, I stated 
that, “In general, bacteria pathogenic to the individual could cause 
endocarditis under the proper conditions: there must be a locus 
minoris resistentie and the bacteria must be present in the circula- 
tion.”’ This statement was based upon clinical observations and 
animal experiments. The experiments consisted in lacerating the 
endocardia of rabbits by means of a probe introduced through the 
left carotid artery and subsequent injection into a vein of cultures 
of pathogenic bacteria. Verrucose endocarditis ensued and in the 
verrucosities on the endocardia colonies of the injected bacteria 
staphylococcus, streptococcus, pneumococcus, Bacillus typhosus, 
tubercle bacillus—were identified. These experiments I published 
in 1898.6 They were artificial focal infections. In the same year 
I added to the series a case of experimental pyocyaneus endocarditis 
which I published’ in connection with the report of a case of pyo- 
cyaneus endocarditis in a two-and-a-half-months-old infant. This 
infant had pyocyaneus enteritis and became septic; acquired, while 
under observation, pyocyaneus endocarditis and died. In verru- 
cosities on the heart valves pyocyaneus bacilli were found. Apart 
from the fact that this case is unique as the youngest case of bacillary 
endocarditis reported, it presented all the essential features of a focal 
infection: (1) pyocyaneus bacilli were localized in the intestines; 
(2) they were found in blood taken antemortem; (3) they produced 
a specific lesion—pyocyaneus endocarditis—in a non-contiguous 
organ. 

It is interesting to note that while much research has in the interim 


4 Blum: Proper Position of Tonsillectomy, ete., Arch. Pediat., November, 1915. 
5’ Blum: Am. Med., January 17, 1903, No. 3, v. 

® Michaelis and Blum: Deutsch. med. Wehnschr., September, 1898, No. 35. 
7Blum: Centralbl. f. Bakteriol., Parasitenkunde und Infek., 1898, No. 25. 
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been directed toward endocarditis in relation to focal infections, no 
single fact additional to those enumerated above has been proved. 
The presence of pathogenic bacteria in the mouth and fauces, with 
subsequent development of endocarditis, is by no means conclusive 
evidence that the endocarditis originated from these foci and the 
complete absence of reports of identification in endocardial lesions 
of the specific bacilli present in the suspected foci constitutes a 
deplorable breach in the chain of reasoning. That under proper 
auspices endocarditis can originate from these sources may without 
question be assumed; but the frequency in childhood of alveolar 
disease and tonsillitis when contrasted with the rarity of endocarditis 
justifies the conclusion that such a sequence is certainly exceedingly 
rare. (Holt says that in autopsies of more than 1000 children less 
than three years of age not a single case of endocarditis was found.* 
Among 1,345,398 school children examined in New York in 1909 
1913 less than 1 per cent. showed cardiac disease.*) The assumption 
that streptceocci harbored in the tonsils possess especial selective 
powers against the endocardium and the joints seem unjustified. 

Billings'® reported that Rosenow injected cultures of streptococci 
obtained from the tonsils into the circulation of animals; arthritis 
ensued and the deduction was made that the injected streptococci 
possessed a characteristic which caused arthritis. The fact seems 
to be that when bacteria are injected into the circulation arthritis 
occurs as an incident of the induced septicemia. Arthritis commonly 
occurs with septicemia. Pyogenic bacteria in general manifest a 
predilection for the serous and synovial membranes. When, as a 
result of circulatory invasion by bacteria, morbid processes ensue 
it is usually the serous and synovial membranes that are affected. 
Meningitis, pleuritis, endocarditis, synovitis occurring in the course 
of such infections are manifestations of this principle. 

Rheumatism is a name used to designate a symptom-complex, 
the chief characteristics of which are polyarthritis accompanied 
by fever and pain, with a tendency to implication of the serous 
membranes, especially the endocardium. As the science of bac- 
teriology has developed and knowledge in this field has increased 
gradually there have been delimited from the earlier group of cases 
clinically classed as rheumatism special forms which now are desig- 
nated arthritis of definite types of bacterial infection—for example, 
gonortheal arthritis, typhoid arthritis, ete. As knowledge further 
increases with the passing of time it is to be expected that the group 
will be still further depleted as other forms of arthritis are recog- 
nized, and ultimately rheumatism as a diagnosis will be discarded 
or accepted as indicating those forms of arthritis of which the 


S’ Holt: Infancy and Childhood, 1897, p. 574. 
®* New York Health Department, Department of Hygiene. 
1 Arch. Int. Med., 1912. Jour. Am. Med. Assn., September 13, 1913. 
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etiological microédrganism is unknown. At different times since the 
theory of the bacterial etiology of rheumatism has been accepted 
various microérganisms have been alleged to be the cause of rheu- 
matism. At present the streptococcus is blamed, but there are 
numerous types and strains of streptococci and evidence of their 
exclusive guilt is lacking. That the power of attacking serous and 
synovial membranes is not limited to the streptococcus is obvious 
on contemplation of such phenomena caused by various other 
microérganisms, for example so-called typhoid gonorrheal 
rheumatism, tuberculous meningitis, arthritis and endocarditis, 
staphylococcus pleuritis, peritonitis, ete. It seems that the selective 
morbidity is due not to a single specific microérganism but to lower 
power of resistance to bacterial aggression possessed by serous and 
synovial membranes. This explains why in infectious processes 
lesions of the muscles, bones, nervous and connective tissues, though 
they do occur, are less frequent than lesions of the serous membranes 
and joints. In childhood secondary foci in the more resistant tissues 
are commoner than in adults, owing to the comparatively weaker 
power of resistance of these tissues in childhood. The occurrence 
of tuberculous hip-joint disease so frequently after a fall or injury 
may be explained by this theory. Tubercle bacilli having gained 
access to the circulation from a focus in the hing or elsewhere and 
lying in wait for a favorable opportunity, secure a foothold in the 
hip-joint which, as a result of traumatism, offers a locus minoris 
resistentie. (The terminal artery theory also may be accurate.) 
Similarly may be explained the selection of the knee-joint and 
ankle in the teamster as most vulnerable to gonorrheal attack, while 
in the blacksmith the shoulder or elbow is affected by preference. 
The tonsil appears to have exceptional powers of resistance to focal 
infectious processes; secondary focal infections of the tonsil are 
exceedingly rare, though Seawell" has called attention to their 
becoming infected secondarily to pulmonary tuberculosis. 

Chorea has received much attention in recent discussions of focal 
infections. On the ground of its frequent association with endo- 
carditis and arthritis its relation to focal infections appears justified. 
but owing to our ignorance of the pathology of chorea it has as yet 
not been possible to determine its etiology. Probably chorea is 
the expression of cerebral cortical irritation due to bacteremia or 
toxemia. It has not, however, been ascertained what if any role in 
the etiology of chorea may be played by chemical intoxication and 
by nervous factors—such as shock. Experimental production of 
chorea should help to elucidate its etiology. As a working basis 
for the treatment of chorea, in light of our present knowledge, it 
seems proper to regard it as the result of bacterial activity. This 
leads to another aspect of focal infections—namely, to a consider- 


1 Jour. Am. Med. Assn., September 9, 1911. 
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ation of remote or systemic effects of toxemia. This aspect of focal 
infections differs essentially from the conception presented above. 
Toxemia is always a potential element and may be an important 
concomitant of bacterial activity. 

An infection is a morbid state due to the invasion and propagation 
within the body of pathogenic microérganisms. Toxemia denotes 
a morbid condition produced by the absorption of bacterial toxins. 

It is not necessary for the production of systemic or remote effects 
for bacteria to be disseminated from a localized infection: their 
toxins may be absorbed and the resultant toxemia may exercise a 
deleterious influence either upon the general system or upon special 
tissues or organs. In this way the blood, the nervous system, the 
heart, kidneys and other tissues and organs may be affected. The 
injuries inflicted upon the nervous system and the heart in diph- 
theria are striking examples of this deleterious toxemia. It is 
probable that toxins are responsible for lowering the powers of 
resistance of the synovial membranes and thus facilitating the 
invasion of these structures by bacteria in the production of the 
various forms of arthritis. 

The diagnosis of focal infections consists of two steps: (a) The 
determination that a morbid state is due to an infective focus. (b) 
The discovery of the infective focus. 

(a) Septic conditions may without hesitancy be ascribed to infee- 
tive foci. Sepsis by its very nature denotes an invasion by bacteria, 
and if such an invasion has occurred it immediately follows that 
the bacteria must have come from some source—ergo, a focus. Deep- 
seated lesions of bacterial nature likewise imply focal origin. Uleer- 
ative endocarditis, septic arthritis, hepatic abscess, septic sinus 
thrombosis and similar lesions caused by bacteria must have received 
their original microédrganisms from extraneous sources, hence the 
necessity of a starting-point or focus. . 

Toxemia may be due to focal infections. Chronic otitis media, 
pyelitis and tuberculous processes may cause toxemia of focal 
origin. But other processes also may cause toxemia; for example, in 
childhood, the always to be thought of eruptive fevers, and these 
cannot be classed as focal infections. Perhaps a line might be 
drawn between acute toxic conditions such as accompany the 
exanthemata, and low-grade chronic toxemias such as characterize 
tuberculous processes ; but the line would have to be elastic and 
would be somewhat artificial. 

The custom of indiscriminately ascribing to focal infections indi- 
vidual symptoms is precarious and unjustifiable. Disturbed sleep, 
slight temperature variations, headaches, malnutrition, indigestion 
and anemia may indeed be caused by focal infections; but if so they 
are indirect results and the direct cause should be sought rather 
than the uncertain diagnosis “effects of focal infection” hazarded. 
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(b) When a morbid condition ascribed to an infective source is 
present the focus of infection should be located. Such a focus may 
be situated anywhere in the body. An enumeration of the possible 
sites of infective foci would include the name of practically every 
tissue and organ of the body. Particularly important sites for 
infective foci in childhood are the gastro-intestinal tract and the 
middle ear. The integument, the oral cavity, the nasopharynx, 
fauces, sinuses, the respiratory tract, the urogenital structures 
all may harbor pathogenic bacteria and may furnish infective foci. 
The presence of pathogenic microérganisms in a certain locality does 
not constitute it an infective focus. Colon bacilli in the intestines 
may remain indefinitely and cause no infective process; pyogenic 
bacteria may be present in the middle ear for years without pro- 
ducing secondary disease; streptococci, staphylococci and diphtheria 
bacilli may be indef:nitely harbored in the tonsils without deleterious 
effect. Sequential disease must be traced to the primary focus.defi- 
nitely before the diagnosis is assured. This requires the recognition 
of a primary focus which existed prior to the secondary affection, and 
it requires that the correlation of the primary and secondary morbid 
processes be proved. If, during the course of an acute or chronic 
otitis, mastoiditis or sinus thrombosis develops the sequence is 
apparent. Recovery of the same type of bacillus from the primary 
and secondary lesion will prove the connection. But it is possible 
for a primary focus to be healed when the secondary lesion is dis- 
covered—aunder these circumstances the association is incapable of 
positive proof—it can only be conjectured. A secondary lesion may 
become an infective focus. The assertions that “It has long been 
known that acute rheumatic joint infections are the result of a 
primary infection of the faucial tonsils or tissues about them—and 
that acute endocarditis also has its source in many instances from 
the faucial tonsils” are not borne out by the facts. The synchronous 
existence of two lesions due to one type of microérganism does not 
prove that one resulted from the other. Both may have originated 
from a third, primary, focus or they may have originated from 
entirely unrelated sources. If what is stated above concerning 
rheumatism is accepted it becomes apparent that efforts to trace it 
to a known source must fail. If the disease itself cannot be identi- 
fied, efforts to trace it to a known origin must prove futile. That 
endocarditis and arthritis often are bacterial processes and as such 
emanate from infective foci is clearly established; but that these 
processes under ordinary circumstances are caused by streptococci 
which have their primary focus in the tonsils is probably far from the 
truth—true only to the extent that the tonsils, like other parts of the 
body, are potential foci which under proper conditions may become 
active. 

As illustrating the liability to err in determining the origin of focal 
infections the following case reported at the February, 1917, meeting 


| 


BLUM: FOCAL INFECTIONS IN CHILDHOOD 687 


of the California Pediatric Society may be cited: In a child, infec- 
tion of the knee-joint was reported as emanating from a tuberculous 
lung infection. The knee infection occurred four years after the 
pulmonary affection was diagnosed: the pulmonic process had been 
quiescent throughout that interval. In May, 1916, tonsillectomy 
was performed at a local hospital and in July, 1916, six weeks after 
the tonsil operation, osteomyelitis and endocarditis were present. 
Tubercle bacilli had never been found in this case and at the time of 
the osteomyelitis blood cultures yielded, not tubercle bacilli, but 
Staphylococcus aureus. When viewed in an unprejudiced manner 
it is obvious that the knee infection was not proved as emanating 
from the lung focus. Almost positively this was a postoperative 
focal infection, emanating from an infective focus created by the 
tonsillectomy. Postoperative focal infections are not rare. Septic 
pneumonias and septic visceral infarcts following operations are 
focal infections. 

Focal infections—endocarditis—following tonsillectomy have 
been reported by Koplik,” Young,'* myself" and many others. 
Layton states that arthritic attacks are determined by tonsillec- 
tomy. Moore" explains how operations cause focal infections. 

Treatment of focal infections should be directed along two lines: 

1. Treatment of the lesion or condition caused by the infection. 
2. Treatment of the infective focus. 

Treatment of lesions or conditions caused by focal infections is as 
multiform as are the results of infection. Sepsis, toxemia, abscesses, 
endocarditis, nephritis and arthritis should receive the treatment 
appropriate for those diseases—hygienic, medicinal, serological sur- 
gical, prophylactic. Often, perhaps most often, such treatment is 
the only line applicable owing to inability to locate the source of 
infection or inability to eradicate it if located. Thus foci of infection 
in the lungs in pulmonary tuberculosis may cause arthritis, lymph- 
adenitis, endocarditis, toxemia, etc. It is obvious that the inability 
to eradicate such infective foci renders it imperative that treatment 
be directed to the secondary lesion or condition. Nor should the 
value of such treatment be underestimated. Apart from its effects 
on the secondary lesion the effect of general treatment on the 
primary focus may be completely or partially successful. Often foci 
of infection heal spontaneously and improvement in nutritional 
status,. in hygienic conditions, increases power of resistance to 
bacterial processes. This is the most successful principle of treat- 
ment as yet employed in combating pulmonary tuberculosis— 
always a potential focus of infection-——and has yielded most grati- 
fying results, many cases as result of such treatment being reported 

122 Am. Jour. MEp. Sc., July, 1912. 
13 Boston Med. and Surg. Jour., 1915, p. 173. 


4 Blum: Laryngoscope, September, 1915. 


Lancet, 1914, i, 1106. 1 Med. Record, December 2, 1916. 
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cured. If not indeed cured they are at least practically cured and to 
all appearances and effects the patient is restored to complete health. 

There are cases which, on account of their greater importance and 
danger to life, compel treatment of the secondary lesion irrespective 
of its etiology or treatment of possible primary foci. Such cases as 
sinus thrombosis and brain abscess, even if their focal origin from 
chronic otitis is plainly established, demand immediate treatment 
while the primary focus can wait. 

Eradication of the primary focus of infection is certainly to be 
desired, but, as has been stated, it is not always feasible. In toxemia 
due to a localized abscess, putrefaction in the intestines, ete., cure 
of the focus may alone be sufficient treatment. But to assume that 
in cases in which a distinct metastatic bacterial process has been 
established, as in endocarditis or arthritis, eradication of the primary 
focus will cure the secondary lesion is fallacious. Such processes, 
once established, are self-supporting: the most that can be expected 
from removal of the primary focus under such conditions is that the 
possibility of further deleterious increments from the original source 
would be excluded. The question whether treatment should be 
aimed at cure of the infection or removal of the infected structure 
must be decided on its merits in each individual case. The creation, 
by operative interference, of foci of infection constitutes one of the 
most important facts in consideration of this subject. Evacuation 
of abscess cavities, removal of diseased appendices, surgical relief 
for otitis media and mastoiditis require no comment for their 
approval. Far differently must be viewed the promiscuous practice 
of tonsillectomy. Shambaugh’s!’ statement that “No one believes 
the tonsils should be removed without an indication” is erroneous. 
Perry presented at the 1911 session of the Pacific Coast Otodphthal- 
mological Society a paper adyocating tonsillectomy in all children 
four years of age as a prophylactic measure. Others who partici- 
pated in the discussion endorsed his views. Too often this procedure 
converts an innocuous nidus into a virulently infective focus. In 
straightening of the teeth, care should be taken to avoid such mis- 
takes. Complicated mechanical apparatus employed in orthodontia 
affords excellent opportunities for bacteria to congregate and the 
forcing of teeth about in their alveolar sockets opens to the assem- 
bled bacteria inviting avenues for invasion. Nervous and digestive 
disorders result. I have seen cervical adenitis traced to tooth 
manipulation. The teeth and the tonsils have long and blamelessly 
occupied their respective positions. Now they are being violently 
assailed. No blanket indictment should be received against them. 
But unless in each individual case they are proved guilty of flagrant 
crimes they should not be ruthlessly uprooted. 


7 Eye, Ear, Nose and Throat, 1916, vol. iii. 
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The surgical procedures of tonsillectomy and tooth extraction are 
being employed as a diagnostic measure. Physicians assert that in 
some cases of disease of obscure origin removal of the tonsils is 
followed by prompt alleviation of symptoms and that the difficulty 
lies in determining which cases will react favorably to the operation. 
They frankly state that they do not know whether the tonsils are 
at fault or not, but they attempt to justify the operative procedure 
on the plea that if it proves not beneficial the operation is innocuous. 
This common practice of tonsillectomy as a diagnostic measure is 
reprehensible and should be discontinued because it is unscientific 
in that it is a surgical procedure undertaken without definite indi- 
cation, it is attended with danger (cf.—creation of infective foci 
and fatalities due to pulmonary embolism, hemorrhage), and it 
diverts attention from other diagnostic procedures which not infre- 
quently would disclose obvious causes of the disease. 
ConcLusions. 1. Focal infections imply: 
(a) Presence of primary focus of pathogenic bacteria. 
(b) Invasion of circulation by bacteria or toxins. 
(c) Sequential effects. 
2. Focal infections comprise an important class of morbid condi- 
tions in children. 
3. Various bacteria may operate in focal infections, in general all 
pathogenic bacteria. 
4. The pyogenic bacteria are the common agents in focal infee- 
tions. 


5. All the tissues of the body may be involved in focal infections: 
the serous and synovial membranes are specially susceptible to 
secondary involvement. 

(6. The frequency of involvement of the joints and endocardium in 
focal infective processes is not due to selective action of the micro- 
organisms but is due to greater susceptibility of these structures 
to bacterial invasion. 

7. Rheumatism is a name used to designate some types of 
arthritis of the bacterial etiology of which we are ignorant. Its use 
will probably become more restricted and eventually be discarded 
as various types of arthritic infection are discovered. 

8. Effects of focal infections are twofold, septic and toxemic. 

9, Diagnosis requires recognition of a morbid process as secondary 
and tracing of it to its source. 

10. Treatment should be: 

(a) Systemic and local. 
(b) Directed to the secondary state and to primary lesion. 

11. Treatment may be directed either to cure of the infected area 
or eradication of the focus. 

12. Focal infections may be created by operative procedures such 
as tonsillectomy and orthodontia. 
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THE COMPARATIVE VALUE OF RADIUM AND ROENTGEN 
RADIATION. 


By Russet, H. Boaas, M.D., 


ROENTGENOLOGIST, ALLEGHENY GENERAL HOSPITAL; DERMATOLOGIST AND 
ROENTGENOLOGIST, COLUMBIA, PITTSBURGH AND ST, FRANCIS'S 
HOSPITALS, PITTSBURGH, PA. 


Many contend that the radiation from the roentgen tube and 
radium are the same, but this we know is only partly true. ‘There 
is a difference in the physical properties between the two forms of 
radiation as well as a somewhat different physiological action on 
both diseased and healthy tissue. In a great many instances those 
using only the roentgen rays will say that all can be accomplished 
with this form of radiation that can be accomplished by both 
radium and the roentgen rays, while those who only employ radium 
may make a similar statement or may even say that radium is 
superior alone in all cases in which radiotherapy is indicated. Such 
statements show that the radiotherapeutist is not familiar with both 
forms of radiation and has not treated a large number of cases by 
both methods. 

Physicists have demonstrated that if electric current of high 
voltage be passed through a glass vacuum tube it is filled with 
special fluorescence and produces certain forms of radiation depend- 
ing upon the degree of vacuum. That certain rays, such as the 
anode, cathode and roentgen rays, are produced respectively analo- 
gous but not identical with the alpha, beta and gamma rays of 
radium. ‘The anode and cathode rays are not employed at all as 
they do not pass through the glass walls of a tube and the alpha 
rays from radium are cut off by thin sheets of paper, so we are only 
dealing with the beta and gamnia rays from radium and low and 
high penetrating rays from a roentgen tube. The roentgen rays 
are very similar to gamma rays, and when they are absorbed by 
living tissue produce a similar reaction. The beta rays from radium 
are very active, but are limited in their penetrating power, while 
the highest gamma rays will penetrate lead and metals of great 
thickness. It is generally conceded that it is the rays which are 
absorbed in the tissues and the secondary radiation set up therein 
which produce the change in the tissues. The difference in the 
physiological action between radium and the roentgen rays may be 
due to radium giving off beta rays, and that the gamma rays from 
radio-active substances set up more intense secondary or beta rays 
than from a roentgen tube. 

It is not my purpose to describe the physical properties of radium 
and the roentgen rays, because my paper pertains to the clinical side 
of the subject. 

Radium and the roentgen rays are closely related in their action 
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on tissue and should be discussed or considered together. Both 
forms of radiation have the so-called selective and inflammatory 
action on living tissues. Each will produce a destructive inflam- 
mation if given with sufficient intensity, but with radium a reac- 
tion of a much greater degree can be produced without permanently 
injuring healthy tissues than with the roentgen rays. This is an 
important therapeutic difference between the two agents and is 
very important when treating some lesions. Therefore, radium 
‘an be used therapeutically with a greater destructive power locally 
than the roentgen rays, but great care must be exercised, particu- 
larly so if cosmetic results are desired. This explains why radium 
is superior in the treatment of cancer of the uterus and rectum, 
epithelioma of the lip, mouth, throat, eyelids or lesions situated 
on the mucous membrane as well as its ease of application in 
‘avities. 

In order to produce tissue changes, either by radium or roentgen 
rays, it is necessary that sufficient quantities reach the tissue to be 
treated and not destroy adjacent healthy tissue or tissue through 
which the radiation must pass. When a tube of radium is brought 
in contact with the growth a certain dosage will inhibit prolifera- 
tion and finally cause necrosis of the cells nearest it, while farther 
away from the tube the same kind of cells will only be stimulated. 
Therefore, there is a limit through which the rays can pass through 
healthy tissue without producing destruction and destroy cancer 
cells. It has been demonstrated that when radium is placed in 
contact with a cancerous mass that the malignant cells can only 
be destroyed from 23 to 4 cm., or a little over an inch from the 
radium tube. By cross-firing this can be increased somewhat, but 
will not take the place of the source of energy being placed 7 or 8 
inches. 

Radiation to the depth of from } to 1} inches is usually sufficient 
to destroy most cancerous growths, but it will not reach the outly- 
ing cells in the lymphatic glands. Deeper effects can be obtained 
by placing the source of energy at a distance from the mass to be 
treated and by cross-firing. By placing the radium or the roentgen 
tube 8 inches from the surface and treating through seven ports of 
entry a tumor 4 inches below the surface will receive about the same 
amount of radiation the skin of any one area receives. Then 
since most malignant cells are about two to five times more sus- 
ceptible to the destructive action of the rays than normal tissue, 
it has been possible to produce clinical retrogression of malignant 
growths, and even within the lymphatic glands at some distance from 
the surface, without destroying the overlying skin. With the 
roentgen rays there is sufficient energy with the tube placed at 
8 inches from the surface, but with radium the supply is limited, 
and even those having the largest amounts have not enough to 
place it at this distance and treat large areas in a reasonable length 
of time, 
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When the radiation must reach tissue beyond 14 inches from the 
surface the widely distributed roentgen rays have the advantage of 
any amount of radium which has been employed up to the present. 
The distance of radium, even if the growth is only 1 or 2 em. below 
the surface, is important in deciding on the dosage, in order that 
the radiation is not too intense on the surface and too weak on the 
opposite side of the growth. In giving radium there are a number 
of factors in the specifications of a therapeutic dose. 

In some cases, by inserting radium into the growth, larger 
amounts of tissue can be destroyed, but we are well aware today 
that whenever a cancerous mass is opened and not completely 
removed it nearly always hastens metastases, the same as an in- 
complete operation. Therefore, | never advocate inserting radium 
into a cancerous growth unless the surrounding lymphatics have 
been thoroughly treated and the cancerous mass at least, partially 
walled off. 

From a clinical stand-point, all things being equal, radium and 
the roentgen rays may be divided into two classes: namely, those 
in which a localized reaction is desired radium is to be preferred, 
and those in which large areas are to be treated the roentgen rays 
are to be preferred. In many instances radium should be used 
locally while the adjacent lymphatics should be treated by the 
roentgen rays. ‘The exact comparison of the two forms of radiation 
is extremely difficult, due to the wide difference in technic and 
the wide variation of results reported by the various writers. 
This is further confused by many physicians, employing both forms 
of radiation, who have not familiarized themselves with either 
radium or the roentgen rays and who have not made a careful 
study of the diseases under treatment and of what can be expected 
from other methods of treatment. 

No tissue is unaffected either by the rays from radium or the 
roentgen tube, provided the intensity be sufficiently great and the 
exposure sufficiently long. In general the rays in small doses have 
a stimulating and in large doses a destructive action. There is 
always a latent period after the application of the rays or occur- 
rence of changes in the tissues. The larger the dose the shorter 
the latent period will be. Every kind of tissue acts in its own 
specific way. The gland cells will be destroyed by a dose which 
does not harm the cells of the connective tissue or the skin; in other 
words, the sensitiveness of the action of the rays varies with the 
type of cell, and this is what is meant by the selective action. 

The lymphatic organs are very sensitive to the rays’ action being 
cicatrized by the destruction of lymphoid cells; under much larger 
doses muscle tissue degenerates. Cartilage is very little affected 
even when large doses are given, and the endothelium of the small 
bloodvessels is extremely sensitive to radiation, and with compara- 
tively small doses swells up enormously and completely obliterates 
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the lumen of the vessels, while large doses causes its destruction. 
There seems to be a marked difference between the action on the 
small bloodvessels; that is, the endothelium is much more suscep- 
tible to radium than to the roentgen rays. This is most likely the 
reason that superior results in the treatment of vascular nevi are 
obtained with radium. 

Diseased tissues are more easily influenced by the use of either 
radium or the roentgen rays than normal healthy tissues. ‘The 
action of the rays varies considerably with the type of disease under 
treatment. It requires considerable less radiation to destroy sar- 
coma in the lymphatic glands than it does to destroy carcinoma. 
This could be illustrated by treating lymphosarcoma of the cervical 
glands where there is a large mass and in treating carcinomatous 
glands which have metastasized from the lip, tongue or throat. 
The large sarcomatous mass will disappear much more quickly 
under the same amount of treatment than the small carcinomatous 
glands. ‘The results obtained in the treatment of sarcoma of the 
mediastinum are very marked when treated with radium or the 
roentgen rays externally in comparison with mediastinal involve- 
ment from carcinoma of the breast. If observed by roentgenograms, 
sarcomatous masses will respond rapidly while carcinomatous 
masses will decrease slightly or the growth will only be inhibited. 
There is a difference in the two diseases responding to the same 
amount of radiation, which has led to much confusion, and unless 
the radiotherapeutist is familiar with these facts he is very likely to 
make mistakes in drawing his conclusions. 

As before stated, in treating 4 inches below the surface of the 
skin it is necessary to give seven doses through different skin areas 
in order to obtain an erythema dose 4 inches below the skin. Car- 
cinoma will not be much affected unless this amount of radiation 
is given, while a sarcomatous mass would probably be reduced in 
size by from one-third to one-fifth of this amount of radiation. We 
know that many have reported excellent results by applying 
radium externally near the skin in sarcoma of the mediastinum, 
while the same results have not been reported in carcinoma, as too 
small amounts of radiation would reach the mediastinum even 
with cross-firing, without permanent injury to the skin, unless the 
energy was placed at a distance in order to give almost a homo- 
geneous ray 3 or 4 inches below the skin. 

It is a rule in the treatment of both carcinoma and sarcoma to 
give as heavy a dose as the normal tissue will stand and treat the 
glandular tissue as far away from the growth as possible. ‘There 
is also a difference in the response of tubercular adenitis and car- 
cinoma involving the lymphatic glands. ‘Tubercular adenitis 
responds much more quickly than carcinoma, but not nearly so 
quickly as sarcoma of the glands; but the results in tubercular 
adenitis are usually permanent while in sarcoma they are more 
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often only temporary. It is also a well-known fact that epitheliomas 
of the rodent type respond to less radiation than those of the squa- 
mous variety, because it requires so much more radiation in order 
to cure squamous epitheliomas and because the adjacent glands 
are so early invaded is no reason for many of the statements which 
have been made: that is, that this type should not be treated by 
radiation. 

It is also true that an epithelioma situated on the mucous mem- 
brane is always more malignant in character than that where it 
starts on the skin. In order to produce results in the mouth and 
throat it is always necessary to produce a marked reaction, and 
this should be done promptly. 

Experience in the physiological actions of both radium and the 
roentgen rays must be thoroughly mastered, as well as a careful 
study of the pathology of the different types of tumors and the 
manner in which each spread. Many of our best roentgenographers 
are very poor radiotherapeutists simply because they have not 
made a careful study of this branch of roentgenology. Fourteen 
or fifteen years ago, or in the early days of roentgen therapy, many 
rash statements were made, and if it had not been for those specializ- 
ing, sifting the good results from the bad, roentgen therapy would 
have long ago been discarded as useless. 

ive or six years ago, when radium was taken up in the treatment 
of cancer the newspaper notoriety prejudiced many physicians 
against its use, and if it had not been for a few persistent workers 
it would soon have been discarded. Radium by many physicians 
was looked upon as a fake cure. Today things are rapidly changing 
and both radium and the roentgen rays are being advocated by 
many of those who formerly condemned their use. The last year 
or two nearly all text-books of surgery have added a chapter on 
radium therapy. This is gradually educating the medical pro- 
fession to the uses of radium and the roentgen rays. 

The ones best versed in the treatment of malignancy and who 
know the limitations of each method are taking up radiotherapy 
much more readily than those who have only operated upon a few 
cases. Experience is the best teacher and a large number of failures 
by any method is the best cure for radicalism. I do not mean to 
belittle surgery, because much has been accomplished by this 
method, but surgeons should know their limitations as well as those 
using radium or the roentgen rays. 

The time is far distant when the profession as well as the public 
are going to make this demand. 

In discussing the comparative value of radium and the roentgen 
rays, malignancy, with its different types and locations, goitre, 
tubercular adenitis and fibroids will be discussed separately, because 
there are many factors which play important parts in the treatment 
of each condition and should be carefully considered in determining 
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the proper radiation for each particular case. I have already 
pointed out the difference of susceptibility in the various types of 
tumors to radiation as well as the manner in which different healthy 
tissue reacts. 

The treatment of malignancy demands specialized study, and 
every physician or surgeon who treats malignancy should know its 
various forms and stages, and also know what has been accom- 
plished by radium, roentgen rays or any other method by which 
results have been obtained. In treating malignant growths with 
either radium or the roentgen rays it is our object to destroy the 
cancer cells without permanently injuring healthy tissues. Our 
problem therefore is to expose a tumor for the sufficient length of 
time, with the proper amount of radiation to cause its disintergra- 
tion, while the healthy tissue receives only such an amount that 
no harmful effects are produced. 

Assuming that we have properly diagnosed the case we must 
decide what form of radiation is best suited, radium or the roentgen 
rays, or a combination of both. There are many serious draw- 
backs to any method of dosage; this can only be mastered by experi- 
ence and judgment. Today radiotherapy is a recognized method 
of treatment in postoperative cases, recurrent and metastatic, 
primary inoperable, and primary cases. 

CARCINOMA OF THE Uterus. In the treatment of carcinoma of 
the uterus up to the present time this method has usually only been 
employed in the hopelessly inoperable or recurrent cases. In 
these classes of cases various reports show that in from one-quarter 
to one-third of the cases, that the carcinoma disappears locally, 
and the patient is locally or clinically cured, but when there are 
extensive metastases the treatment is only palliative. In many 
of these cases metastases had taken place before they were referred 
for treatment. Often deep metastases cannot be determined by 
physical signs. Nevertheless, the palliation is more satisfactory, 
and possibly adds from four to six times to the life of the patient 
as compared to any other palliative measure; and even hopeless 
cases have remained well for more than three years. After radium 
treatment the local effects are very striking; the bleeding diminishes 
and disappears and the offensive discharge is checked and becomes 
odorless. The local condition changes in character usually within 
two to four weeks after the first treatment has been given, and the 
cancerous mass begins to contract and shrink and continues to 
diminish in size. This is more marked in some cases than in others, 
the growth having entirely disappeared within two months. ‘The 
treatment should then be repeated, but the time and dose must be 
decided upon by existing conditions. 

When the pain and offensive discharge disappear the patient’s 
general health improves rapidly. This even occurs in some patients 
who are in a toxic condition and have been taking morphin; the 
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pain is relieved and no medication is necessary, and the patients 
are restored to perfect health for a time at least. 

There is a difference of opinion in regard to the technic of apply- 
ing radium in uterine carcinoma. Many advise the use of very 
large quantities of radium, while others advocate the use of smaller 
quantities applied for longer periods. All have generally agreed 
that less than 50 mg. of the element should not be employed in 
uterine carcinoma. Many prefer to use from 50 to 100 mg., using it a 
sufficient length of time to give from 2000 to 4000 mg. hours within 
the first week or ten days; the dose must always be decided upon for 
each individual case. Some give this quantity at one seance while 
others divide it up into six or eight. The results seem to be about 
the same, but the condition of the patient should possibly determine 
the course to pursue. 

The writer cannot too strongly advocate that radium be sup- 
plemented by the roentgen rays, feeling sure that by using from 
50 to 100 mg. applied locally with proper roentgen therapy from 
without are superior to any quantity of radium used alone. 

Kelly and others are using radium at a distance of from 2 to 
5 inches from the surface, in large quantities from without, in the 
same way as many are using roentgen therapy from a Coolidge 
tube. Whether their results are equal or superior remains to be 
seen. 

CARCINOMA OF THE Rectum. The results obtained by the use 
of radium in carcinoma of the rectum vary greatly and cannot be 
compared to the results obtained in carcinoma of the uterus. If a 
sufficient amount of radium is given a proctitis generally occurs 
which is very troublesome unless a colostomy is performed. Most 
of those using radium in the treatment of carcinoma of the rectum 
advocate colostomy before beginning or within a week after the 
first treatment. This prevents the feces from aggravating the 
radium reaction and avoids tenesmus, which always occurs if a 
full radium dose is given and where a colostomy has not been 
performed. Where a colostomy has been performed and larger 
doses of radium have been employed a few inoperable cases of 
carcinoma of the rectum have been apparently or temporarily cured. 
If the patient will not consent to having a colostomy performed 
the same amount of radiation cannot be given, and palliation is 
all that can be expected. 

Carcinoma of the bladder has not responded nearly so well as 
carcinoma of the uterus. Unfortunately, the cases are usually not 
diagnosed until late, and besides it is more difficult to apply radium 
to the bladder than to almost any other organ of the body. A 
few good results have been reported, and everyone using radium 
has obtained marked palliation in a number of cases. This 
palliation lasts from one to three years. 

1 had a patient referred to me with carcinoma of the prostate 
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who was much pained, and could only urinate with difficulty. A 
month after the first treatment he could urinate freely and had no 
more pain for over a year. During the next six months his pain 
returned, but he was in better condition eighteen months after the 
first treatment than when he was referred to me. From this time 
on he gradually became worse and he received very little further 
palliation from the treatment. 

Young, in discussing the uses of radium in the treatment of 
cancer of the prostate and bladder, states that while it is not his 
intention to speak of the ultimate results it can safely be stated that 
truly astonishing results have been obtained in some cases: namely, 
disappearance of obstruction, shrinkage and great softening of 
certain cancers of the prostate and extensive retrogressive changes 
in inoperable cancers of the bladder. The methods devised by 
Young offer a new fertile field of therapeutics in a class of urological 
cases which heretofore have been almost beyond relief. While 
we do not as yet know all the possibilities of cure we do know that 
much relief can be afforded. 

ErirHeLiomMA. Radium and the roentgen rays in general should 
be considered as a routine method in the treatment of epithelioma, 
because when properly applied practically all the epitheliomatous 
tissue can be made to disappear, and there are fewer recurrences 
than by any other method. Today it is considered a perfectly 
legitimate method of treatment in proper hands, but is a method 
liable to abuse if it is not restricted to its proper field. 

It is generally believed that equally good results can be secured 
in small epitheliomas situated on the skin, by either radium or the 
roentgen rays; but when an epithelioma is situated on the mucous 
membrane and involves the lower lip, mouth or throat, or Invades 
cartilage, radium is much superior to the roentgen rays. However, 
I believe that much quicker results can be obtained in even the 
small epitheliomas situated on the skin by radium. 

Epithelioma of certain locations on account of special features 
warrants brief separate description. This is on account of the 
nature of the tissues as well as the lymphatic supply. The virulence 
of an epithelioma increases or decreases proportionately with its 
richness or poverty of lymphatic supply. In giving a prognosis 
of an epithelioma, besides location, the several factors to be con- 
sidered are in the variety, extent, duration and rapidity of the 
process. In all instances the earlier the treatment is instituted 
the less chance is there of a recurrence. In many superficial forms 
the disease if neglected is slow in its progress, but eventually it 
will become dangerous to life if left untreated. In the earliest 
stages, when the disease is limited to the face and is of superficial 
type, treatment is almost invariably successful and permanently 
so. Even when moderately advanced the results are usually favor- 
able. The same may be said of the deep-seated and papillomatous 
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forms if not of too long duration, but in these cases glandular in- 
volvement occurs early. Cases of long duration in which marked 
destruction has already taken place and in which there is con- 
siderable infiltration of the surrounding tissues the prognosis as to a 
permanent cure is not so favorable, and particularly so if the glands 
are invaded. Rodent ulcer is very amenable to treatment early, 
but when allowed to have full sway and when it covers a large area 
it is of a serious nature because this type of epithelioma seldom 
invades the glands but destroys everything in its way. 

The end-results of epithelioma of the lower lip have been dis- 
cussed by many, and some believe that these cases should be treated 
with radium locally and the adjacent glands by the roentgen rays 
rather than a surgical operation. Today the general practitioner 
frequently refers these cases to the radiotherapeutist in the first 
instance rather than to the surgeon. 

Any method in the treatment of epithelioma must be one which 
completely eradicates every cancerous cell. Experience has taught 
us that an epithelioma in this situation is rather a regional than 
local lesion. For this reason early surgical removal, wide and 
radical, has proved inefficient, because a recurrence takes place in 
over 50 per cent. of the cases when there are no palpable glands at 
the time of operation and in over 75 per cent. when there is any 
glandular involvement. All precancerous lesions should be removed 
by some method without leaving any scar whatever. Many believe 
the results by radiotherapy (meaning radium and the roentgen rays) 
are equal and even better than those by surgery, and that the 
removal should only be done in selected cases. There are a number 
of radiotherapeutists who have had sufficient experience in epithe- 
lioma of the lower lip whose results justify them in considering 
radiotherapy a perfectly legitimate method of treatment. 

In the treatment of malignancy of the mouth and throat with 
radium, results have been obtained in a sufficient number of cases 
to entitle its use to consideration in every case whether alone in 
small lesions, as an antioperative procedure or as a palliative method 
in hopelessly inoperable cases. And since even the smallest lesions 
are very prone to recur locally, and the adjacent glands are so early 
invaded, radiotherapy should follow surgical removal of even the 
smallest growth. 

Sarcoma in the nasopharynx is much more amenable to radium 
treatment than carcinoma. Sarcoma, even in cases in which half 
the throat is filled with the growth, will frequently disappear in from 
four to six weeks after radium treatment. One such patient whom 
I treated with radium has remained well two and a half years. This 
is really remarkable, because his throat was almost filled with a 
mass and he could scarcely swallow or speak above a whisper. | 
had another patient in whom the sarcoma started in the tonsil; 
three operations had been performed, and within five weeks after 
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the last operation there was a recurrent mass which filled two-thirds 
of the throat. Within six weeks after radium treatment the 
growth had entirely disappeared. Did time permit I could report 
quite a number of similar cases. In most of these cases, however, 
the time elapsed since the treatment was given has not been sufficient 
to warrant these being called more than clinical cures. 

While, as before stated, carcinoma of the mouth and throat is 
not so amenable to radium as is sarcoma, still some results have 
been obtained. For the sake of description I call the lesions 
which are very superficial, epitheliomas and those which have 
invaded the deeper tissues carcinoma. If ulceration is confined 
to the superficial layers of the buccal mucous membrane and has 
not spread to the teeth one application of radium will frequently 
heal the lesion. But if the ulceration has to any extent invaded 
the muscle tissue it is very resistant to radium treatment. Such 
cases should be given sufficient radiation to produce a marked 
reaction. This will usually disappear in from two to four weeks; 
then electric coagulation should be employed rather than a repeti- 
tion of radium. This will usually heal promptly, leaving very little 
scarring and no contraction of the surrounding tissues. If the 
gums are involved the teeth seem to act as an irritant and the 
cancerous process spreads readily, but if they are extracted it 
seems to only aggravate the condition. 

What has just been said in regard to the buccal mucous membrane 
will apply to the tongue, except that the muscle tissue is earlier 
infiltrated, and the glands are earlier invaded. 

The treatment of carcinoma of the breast by the roentgen rays 
has been carried out by many during the past fifteen or sixteen 
years and is today a recognized method in the treatment of post- 
operative cases, recurrent and metastatic, primary inoperable and 
primary cases that cannot be operated upon. For a long time it 
was taught and accepted as a truth beyond dispute that the only 
proper and scientific method was the radical operation; that is, 
the immediate surgical extirpation of the growth even in the hopeless 
stages. But things are rapidly changing and today it must be 
recognized that surgery which was taught for so long as the only 
method is really only part of the treatment. And while operation 
still holds first place in the early cases, even at this stage it should 
be supplemented by roentgen therapy. This sentiment is spreading 
among some of the leading surgeons who, in the past, did the most 
radical operations for cancer of the breast at any stage, and it 
springs mainly from comprehensive experience with a great number 
of cases traced out carefully to their end-results. Roentgen 
therapy is taking the place of the ultraradical operation, such as 
removal of the supraclavicular glands or the clavicle. 

The treatment of carcinoma of the breast by the roentgen rays 
has, comparatively speaking, passed through the same stages as 
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surgery. The early stage might be compared with surgical treatment 
of a quarter of a century ago when surgeons only amputated on the 
breast. Our technic in the beginning was very crude; we neither 
used filters nor had a standard dose, and we omitted important 
chains of lymphatics in which metastases frequently occurred. 
Indeed, it is quite remarkable that a creditable number of good 
results were obtained when one considers the inefficient equipment 
and faulty technic which were employed. 

All roentgenologists agree that each case should have a full 
physiological dose or all that the skin will stand, not only to the 
anterior chest wall, but to every chain of lymphatics draining the 
breast as well as to the opposite side of the body. The location 
and stage of the tumor as well as the kind of operation performed, 
and the physical condition of the patient, must be considered care- 
fully in deciding on the treatment. I believe from two or three 
times the usual dose of radiation can safely be given in the supra- 
clavicular region and in places in which there is no scar, and in 
which the cutaneous circulation has not been interfered with by the 
operation. A study of the supply of the lymphatics and the 
manner in which they metastasize should be made by every one 
treating carcinoma of the breast. This will never be done by the 
non-medical technician. In fact, too little attention everywhere 
has been given to the supply of the lymphatics, their depth and 
extent and the best manner of thoroughly radiating each chain. 
Raying the lymphatics sufficiently to the proper depth and as 
extensively as metastases take place is indeed no easy task. It 
requires just as much care and judgment as the most careful dis- 
section. Efficient radiation makes operation more radical, increases 
the percentage of cures in early as well as in more advanced cases 
and delays recurrence in all cases. 

It has been pointed out by competent surgeons that when an 
operation was performed before a diagnosis could be made clinically 
without a microscope that 80 per cent. of the cases could be cured. 
Deaver and McFarland in their recent book, The Breast: its Anom- 
lies, Its Diseases and Their Treatment, make the following statement: 
“Tt has been stated that 80 per cent. of patients in whom the 
disease is confined to the breast, as proved by both macroscopic and 
microscopic examinations of the tissues adjacent to this organ, are 
permanently cured of their diseases by the radical operation. 
Therefore, a patient presenting a small movable mass localized to 
the breast can be assured that 4 out of 5 cases of a similar nature 
are cured by operation. When axillary lymph nodes are palpably 
enlarged as the result of metastases the chances of operative cure 
are at once diminished to one in five.’ They further say: “In the 
opinion of many surgeons involvement of the supraclavicular 
glands is a contra-indication against operation.” 

The absence of palpable enlargement does not always mean an 


ts 
4 
| 
i 
; 


BOGGS: VALUE OF RADIUM AND ROENTGEN RADIATION 701 


absence of carcinomatous involvement. Halstead found that 
notwithstanding the present-day extensive operation, death from 
metastases occurs in 23.4 per cent. even in cases with microscopically 
negative axilla. A few years ago scarcely any of the physicians or 
surgeons realized the importance of this, and even today there are 
some who are operating on late or advanced cases and are expect- 
ing the same results that the leading authorities obtained in early 
cases. 

Retraction of the nipple, axillary and supraclavicular involve- 
ment are late symptoms from a prognostic stand-point. Physi- 
cians who talk about favorable cases for operation when the nipple 
is retracted as well as when the axillary and supraclavicular involve- 
ment is present should read~Deaver’s book, from which I have just 
quoted; in fact, anyone treating cancer of the breast should read 
this book carefully and many would not be so radical from the 
surgical stand-point and would appreciate more the value of the 
roentgen rays. 

Deaver questions whether as much palliation is received from 
operative as from non-operative methods, and expresses his general 
dissatisfaction with operations of a palliative nature in the treat- 
ment of carcinoma of the breast, since in certain cases the disease 
has been excited to greater activity by an incomplete operation 
and the life of the patient considerably shortened. In this con- 
nection he mentions the unreserved statement of Bloodgood that 
“Tncomplete operation hastens death.” 

He further states that since 1897 extraordinary advances have 
been made in roentgenotherapy that remove most of the indications 
for the ultraradical operative procedures which have practically 
no curative value and a primary mortality of at least 25 per cent. 

In the past many have given a few treatments over the line 
of incision, axilla and supraclavicular areas. Such treatment is 
very incomplete, since it omits those lymphatics which fre- 
quently metastasize: namely, suprascapular, anterior pectoral of 
the opposite side, internal mammary, subscapular, paravertebral, 
xiphoid and inguinal group. A study of bone metastases makes us 
realize how extensively the lymphatics become involved. It is 
known that metastases may occur in distant glands at a very 
early stage of the disease. While the axillary glands are the most 
frequently involved (indeed, so frequently involved that the micro- 
scopic freedom at the time of operation is the exception) in some 
cases they are free when there is involvement of the abdominal or 
other internal viscera. The value of palpable glands is overesti- 
mated. The lymphatics in the axilla may become enlarged by 
previous infections of the arm or breast. Therefore, it requires 
judgment and in some cases microscopic examinations before the 
cause of enlargement can be positively determined. Metastasis, too, 
varies with the different types of tumor and occurs earlier in the 
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young and fat patients, owing to the greater richness of the lym- 
phatic supply. Efficient roentgen treatment must take care of these 
variations. 

It is generally conceded that the smaller the caliber of the lym- 
phatics, as well as the greater the degree of senile atrophy, the 
greater the tendency to oppose cancer dissemination. If the 
roentgen rays did nothing more to adjacent lymphatics than pro- 
duce a sclerosis the treatment would still be indicated for retarding 
the disease. The frequent involvement of one breast to the other 
is due to the distribution of the lymphatics of the chest wall. 
Autopsy has shown that the liver metastasizes more frequently 
than any of the internal organs, and in many cases becomes involved 
in comparatively early stages. 


INFLUENCE OF RADIUM WATER THERAPY ON CREATININ 
AND URIC ACID METABOLISM IN CHRONIC 
ARTHRITIS. 


By F. H. McCruppen, M.D., 
AND 


C. S. S.B., 


ROBERT B. BRIGHAM HOSPITAL, BOSTON, 


Ir seems to be well established that ingestion of water impreg- 
nated with radium emanation is highly effective in the treatment 
of certain forms of chronic arthritis. An analysis of 471 cases of 
chronic arthritis under radium therapy reported by thirteen authors 
showed definite improvement in 391 cases, of which 102 were 
practically cured.1. Out of 165 cases of gout all but 16 showed 
improvement, but despite numerous studies we do not yet .under- 
stand the rationale of the radium therapy. 

The special effectiveness of radium therapy in gout directed 
early attention to the influence of radium on the uric acid metab- 
olism. As a result of the investigations in His’s clinic, it was 
affirmed that uric acid occurs in the blood in gout in a specially 
insoluble modification and that under the influence of radium this 
insoluble pathological form of uric acid becomes changed to the 
more soluble physiological form, which is easily destroyed and 
excreted, the net result being a rapid solution of the gouty tophi, 


1 Rowntree, L. G., and Baetger, W. A.: Radium in Internal Medicine: its 
Pathological and Pharmacological Effects, Jour. Am. Med. Assn., 1913, ii, 1438. 
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an increased elimination of uric acid in the urine and a disappear- 
ance of uric acid from the blood.’ 

The experiments on which these investigators based their theory 
of gout and the action of radium were at first apparently confirmed.’ 
But more carefully controlled observations, with reliable methods, 
have failed to confirm them. Radium does not appear to influence 
the rate of uric acid decomposition,‘ the solubility of uric acid,® the 
uric acid content of the blood® or the rate of uric acid excretion.’ 
Further study of the subject seems therefore desirable. 

At the Robert B. Brigham Hospital we have had an opportunity 
to study the influence of radium on the metabolism of three patients 
with chronic arthropathies: _A man, aged eighteen years, with the 


2 Gudzent, F.: Physikalish-Chemisches Verhalten der Harnsaure und ihre Salze 
im Blut, Ztschr. f. physiol. Chem., 1909, Ixiii, 455. Gudzent, F.: Der Einfluss von 
Radium auf die harnsiuren Salze, Deutsch. med. Wehnschr., 1909, No. 35, i, 920. 
Gudzent, F., und Loewenthal: Ueber den Einfluss der Radiumemanation auf den 
Purinstuffwechsel, Ztschr. f. klin. Med., 1910, lxxi, 304. Gudzent, F.: Einiges iiber 
die biologischen Eigenschaften der Radiumemanation und ihre Anwendung bei 
Krankheiten, Radium in Biologie und Heilkunke, 1911, i, 14. Gudzent, F.: Klinische 
Erfahrungen iiber die Behandlung der Arthritiden und der Gicht mit Radium- 
emanation, Radium in Biologie und Heilkunde, 1911, i, 132. Gudzent, F.: Klin- 
ische Erfahrungen itiber die Vehandlung der Arthritiken und der Gicht mit Radium- 
emanation, Berl. klin. Wcehnschr., 1911, xlviii, 2098. His, W.: Die Behandlung 
der Gicht und des Rheumatismus mit Radium, Berl. klin. Wchnsch., 1911, xlviii, 197. 

3 Uric Acid Destruction by Radium. Mesernitsky, P.: Die Zersetzung von Oxypur- 
inen durch Radiumemanation, Zentralbl. f. inn. Med., 1912, p. 573. Diminution or 
Disappearance of Blood Uric Acid under Radium. Mesernitsky, P.: Ueber die 
Schadigung des Organismus durch hohe Dosen von Radiumemanation, Arch. f. 
physikal Med., 1911-12, vi, 50. Falta, W., und Zehner, L.: Ein Fall von Gicht mit 
Thorium-X behandelt, Wien. klin. Wchnschr., 1912, No. 25, ii, 1969. Increased 
Uric Acid Excretion after Radium. Méesernitsky, P., und Kemen, J.: Ueber 
Purinstoffwechsel bei Gichtkranken unter Radiumemanation-behandlung, Therapie 
der Gegenwart, 1910, N. F., xii, 526. Armstrong: Die Radiumbehandlung von 
Stoffwechselkrankheiten, 28 Kongr. f. inn. Med., 1911, p. 148. Von Noorden, C. 
und Falta, W.: Klinische Beobachtungen iiber die physiologische und therapeu- 
tischewirkung grosser Dosen von Radiumemanation, Med. Klinik, 1911, No. 7, ii, 
1487. Kikkoji, T.: Ueber den Einfluss von Radiumemanation auf den Gesamt- 
stoffwechsel im Organismus, Radium in Biologie und Heilkunde, 1911, i, 46. Meser- 
nitsky, P.: Ueber die Schadigung des Organismus durch hohe Dosen von Radium- 
emanation, Arch. f. physikal. Med., 1911-12, vi, 50. 

4 Knaffl-Lenz, E. von, und Wiechowski, W.: Ueber die Wirkung von Radium- 
emanation auf Mononatriumurat, Ztschr. f. physiol. Chem., 1912, lxxvii, 303. 

5 Kerb, J., und Lazarus, P.: Zur Frage des Abbaues von Mononatriumurat unter 
dem Einfluss von Radiumemanation bezw. Radium D, Biochem. Ztschr., 1912, 
xlii, 82. 

6 Chase, A. F., and Fine, M. 8.: The Use of Atophan and Radium Emanation in 
the Treatment of Gout and Arthritides, Jour. Am. Med. Assn., 1914, Ixiii, 945. -Fine 
and Chase: Jour. Pharm. and Exp. Therap., 1914, vi, 219. 

7 Mannes und Wellman: Klinische Erfahrungen in der Behandlung mit Radium 
Trink und Badekuren, Ztschr. f. physik. und. Diat. Therapie, 1910, xiv, 321. Umber 
in the discussion of Armstrong’s paper: Die Radiumbehandlung von Stoffwechsel- 
krankheiten, Verhandl. de Kongr. f. inn. Med., 1911, 28, 48, see p. 177. Mandel, H.: 
Arthritis urica unter Radiumemanation, Radium in Biologie und Heilkunde, 1911; 
ii, 162. Kehrer: Neue Beobachtungen iiber die Wirkungsweise von Atophan und 
Radium im Purinstoffwechsel und deren Bedeutung f. Pathogenese, Diagnose, und 
Therapie der Gicht, Arch. f. Verdauungskrank., 1913, 19. Ergangzungsheft, p. 98. 
Rosenbloom, F.: A Study of the Urinary Nitrogen and Sulphur Partition in a Case 
of Rheumatoid Arthritis Treated with Intravenous Injection of Radium Salts, Au. 
Jour. MED, Sc., 1915, xlvii, 718. 
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infectious type; a woman, aged sixty-one years, with the hypertro- 
phic type; a woman, aged sixty-five years, with the gouty type.® 

These patients, who were on a purin-free, creatin-free diet, 
received, five times a day, 3 ounces of water impregnated with 
radium emanations, 20,000 Maché units in all. We measured the 
daily urinary output of uric acid, creatinin, nitrogen and water 
and the uric acid content of the blood before, during and after the 
treatment.? 


‘ 


Chronic arthritis, 


Hypertrophic arthritis. infectious type. 


Creatinin. | Uric acid. Creatinin. | Uric acid. Creatinin. | Uric acid. 
| 


Preliminary period. Preliminary period. Preliminary period. 
0.839 0.308 


10 | | 
11 | 0.843 0.300 | 0.596 0.272 : 0.402 
Ave. | 0.845 +0.003 0.320 +0.014 | 0.523 +0.016 0.266 0.016 | 1.045 0.005 | 0.401 +0.015 


| Radium 'period. | ium |period. Radium [period. 
0.930 | 0.362 0.606 252 5 | 0.44 
| 


| 
| 


| | 0.664 =| 


1 0.861 0.310 0.648 | 0.279 
re. | 0.923 +0.049 | 0.328 0.017 0.646 +0.025 | 0.274 +0.015 


| 
| 


After period. | After |p 
0.822 363 0.609 


-09 
1.076 +0.016 


.424 
0.400 +0.019 
Ave.) A 


(Ave.) 


| 
| 
| 
| 
| 
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Only one definite change in the metabolism was observed: A 
slight increase in the rate of creatinin excretion with a somewhat 
increased variation in the day-to-day values, an effect which per- 


8 The clinical results of our studies of radium therapy are to be published sepa- 
rately. 

® Creatinin and uric acid analyses were made in duplicate by Folin’s colorimetric 
methods. 
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sisted for a time after discontinuing the radium treatment. These 
changes, though slight, are, it will be noticed by comparison with 
the preliminary periods in each case, outside the limits of varia- 
tion due to the analysis or to physiological variations. Objective 
evidence that improper collection of twenty-four-hour specimens 
is not responsible for the variation is afforded by the fact that the 
irregularities begin promptly with the radium treatment and are 
not, moreover, accompanied by similar variations in the uric acid 
excretion. 


GRAMS 


1.10 


1,00 


-90 


-80 


CREATININ 
AN 


SS WO 
SASS 


RS 


30 


od | 3 5 7 9 111815 1719 21 23 2 27 2 31 33 35 37 
DAY 9 4 6 8 10 12 14 16 18 20 22 24 26 28 30 82 34 36 


The above chart shows the daily excretion of uric acid and creatinin on three 
patients with chronic arthritis (J, infectious type; H, hypertrophic type; G, gouty 
type) for a period of thirty-seven days. From the twelfth to the twenty-first day 
radium water was administered. 


The radium therapy had no influence on the uric acid content of 
the blood or on the rate of excretion of uric acid, total nitrogen 
or water. 

We know, as yet, so little regarding the physiology of creatinin 
that a full interpretation of the increased creatinin elimination is not 
possible, but the data would appear to establish the physiological 
activity of radium water and to raise a considerable doubt that it 
has any influence on uric acid metabolism. 
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CONCERNING THE ANATOMY OF THE CORONARY 
ARTERIES.' 


By Frep M. Situ, M.D., 


ASSISTANT IN MEDICINE, RUSH MEDICAL COLLEGE, CHICAGO, ILLINOIS. 


For some time I have been engaged with experiments on the 
coronary arteries of the dog. As a preliminary a study was made 
of the anatomy of those arteries, the special object being to compare 
their distribution in the dog and man. What is here described is a 
fragment of the work, which is very similar to the anatomical study 
of the coronaries made in 1907 by Jamin and Merkel. While chiefly 
confirmatory of what they and others have shown it varies some- 
what in details and for this reason as well as for the inherent interest 
and importance of the subject it seems to warrant a brief report. 
First, however, let me recall some previous observations of others 
that have important bearing on the problems connected with the 
coronary arteries. 

Cohnheim and Schulthess-Reichberg* reported, in 1881, the first 
observations on the coronary arteries that aroused much interest. 
In their extensive experimental work on curarized dogs both 
ventricles stopped in diastole within two minutes following the 
clamping of either of the main branches of the left coronary artery. 
They concluded that the coronaries were end-arteries, and if 
anastomosis did exist it was by means of very fine capillaries. 

Erichsen’ had previously, in 1842, called attention to the relation 
of arteriosclerosis and angina pectoris. He was aware of the fact 
that in man the sudden occlusion of one of the large branches of the 
coronary arteries by a thrombus was a frequent cause of death, and 
he produced death experimentally in pithed dogs by the ligation of 
these vessels. Bezold and Breymann‘ verified these observations 
in their work on curarized rabbits. Cohnheim’s conclusions were 
soon doubted. Investigators took up the problem from the side of 
animal experimentation as well as from anatomical study. Fenaglio 
and Draugnell,’ in 1888, reported dogs which lived following the 
ligation of one of the large branches of the coronary arteries. 
Porter,® in 1894, had still more favorable results. He had dogs which 
lived for days following the ligation of one or two of the large 


1 Read before the Chicago Society of Internal Medicine. 

2 Ueber die Folgen der Kranzarterienverschliessung f. das Herz, Virchows Arch. 
f. path. Anat., 1881, lxxxv, 503. 

3 Influence of the Coronary Circulation on the Action of the Heart, London Med. 
Gaz., 1842, ii, 561. 

4 Untersuchungen iiber die Herz und Gefassnerven der Saugthiere Untersuchungen 
a. d. physiol. Lab. zu Wurzburg, 1867, i, 256. 

5 Cited by Herrick. 

6 Results of Ligation of the Coronary Arteries, Jour. Physiol., 1894, xv, 121-138. 
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branches of the coronary arteries. Miller and Matthews,’ in 1909, 
further substantiated these observations. They reported a mor- 
tality of 8.7 per cent. following the ligation of the ramus circum- 
flexus and no deaths following the ligation of the ramus descendens 
anterior of the left coronary artery as compared to Porter’s results, 
who had a mortality of 88 per cent. following the ligation of the 
ramus descendens anterior. They concluded that the good results 
were due to the ether instead of curare and morphin as used by 


Fia. 1.—The apparatus used for injection of the coronary arteries. 


Cohnheim, Fenaglio and Porter, and, furthermore, that there is an 
anastomosis between the branches of the right and left coronary 
arteries far greater than that suspected by Cohnheim. 
Anatomical study threw still more light on the relationship of the 
coronary arteries. Amenomiya,* in 1907, demonstrated by injection 
methods subpericardial anastomosis in the hearts of young indi- 
viduals. Hirsch and Spalteholz,? in the same year, showed an 
anastomosis of considerable size in the hearts made transparent 
following the injections of the coronaries with chrome yellow and 


7 Effects on the Heart of Experimental Obstruction of the Left Coronary Artery, 
Arch. Int. Med., 1909, iii, 476-484. 

8 Ueber die Beziehungen zwischen Koronarterien und Papillarmuskein in Herzen, 
Virchows Arch. f. path. Anat., 1910, cx, cix, 187. 

* Koronararterien und Herzmuskel: Deutsch. med. Wehnschr., 1907, No. 20. 
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gelatin solution. Jamin and Markel'® drew similar conclusions 
from stereoscopic skiagrams of hearts in which the arteries had been 
injected with wax containing iodoform. 

Further evidence in favor of an anastomosis between the terminal 
branches of the coronary arteries is advanced by numerous autopsy 
observations which shows that the heart is often able to withstand 
the obstruction of a coronary artery or a large branch. James B. 


Fic. 2.—The skiagram of a dog’s heart in which the coronary arteries were 
injected with the barium mixture. 


Herrick," in an article on “Coronary Obstruction,” cites autopsied 
cases reported by Merkel, Doch, West and others, including one of 
his own, in which various parts of the coronary system had been 
occluded by thrombi. In each instance the findings were indicative 
of an old lesion. 

For a more extensive review of the literature on the coronary 
arteries the reader is referred to Porter,’ Amenomiya® and Herrick." 


10 Die Koronararterien des Menschlichen, Herzen in Stereoskopischen Réntgen- 
bilderns, Jena, 1907. 

11 Clinical Features of Sudden Obstruction of the Coronary Arteries, Jour. Am. 
Med. Assn., 1912, ix, 2015-2026. 

2 Loe. cit. Loc. cit. 14 Loe. cit. 
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In the study of the coronary arteries the following technic was 
used: The heart within its pericardial sac was placed in the ice-box 
for twenty-four hours following death, so that rigor mortis might 
disappear. Cannulas were then introduced into the coronaries at 
their opening into the aorta and the heart infused with normal salt 
at 37° C. by means of apparatus shown in Fig. 1. The infusion was 
continued at a pressure which rarely exceeded 100 mm. Hg. in the 
dog and 150 mm. Hg. in man until the salt solution returned prac- 
tically clear. 


Fig. 3.—The injected heart of a man with marked fibrous myocarditis and 
sclerosis of the coronary arteries. 


Following the infusion the coronary arteries were injected with a 
mixture of 2 parts barium and 10 parts water, to which was added a 
small amount of tragacanth to hold the metallic substance in sus- 
pension. This was injected at a pressure of 100 to 125 mm. Hg. in 
the dog and 125 to 150 mm. Hg. in man. Stereoscopic pictures were 
taken as soon as possible following the injection. 

OBSERVATIONS. One could follow the course of the arteries with 
great ease after they were injected with the white metallic sub- 
stance. This afforded an excellent opportunity to compare the 
coronary distribution in man with that in the dog. 

By this method thirty hearts from dogs and twenty from man 
were studied. In all instances the arterial distribution in the dog and 
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man corresponded very closely. This similarity was also shown by 
the stereoscopic skiagrams. This is of importance, as it strengthens 
one in the belief that experimental results on the coronary arteries 
of the dog might be expected to be analogous to those in man. 
During this comparative study of the coronary arteries of man and 
the dog, certain observations were made having a bearing on the 
question of anastomosis. When the hearts were infused the salt 
solution injected into one coronary artery escaped, drop by drop, 
from the,cannula in the other coronary artery freely enough, so that 


Fic. 4.—The injected heart of a young woman who died from pernicious anemia. 


both arteries could be fairly well washed out by the infusion of one. 
This was noted both in the hearts of the dog and man. The salt 
solution could be seen entering the subpericardial distal branches of 
the ramus circumflexus sinister and the right coronary artery when 
injected into the ramus descendens sinister. I was also able to fill 
the distal branches of the right coronary and ramus circumflexus 
sinister with the barium mixture by injecting the ramus descendens 
anterior sinister with a pressure which did not exceed 100 to 125 mm. 
Hg. in the dog and 140 to 150 mm. Hg. in man. 
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The vascular richness of the cardiac muscle is perhaps better 
demonstrated by the stereoscopic skiagrams than by any other 
method. This vascularity seemed to be more marked in man than 
in the dog, as is shown in Figs. 2 and 4. These figures leave no 
doubt that there are anastomoses between the branches of the 
right and left coronary arteries. This is in most cases by means 
of many small vessels; only occasionally is one able to recognize an 
anastomosing vessel of any size. 

This stereoscopic method shows nicely how the blood supply to 
the heart muscle may be markedly diminished by arteriosclerosis. 
Stereoscopic pictures were taken of hearts from patients varying 
in age from six months to sixty years. In some, which showed 
definite sclerosis of the aorta“and coronary arteries, the number of 
small branches was markedly decreased, as shown by Fig. 3, from 
the heart of an old man showing marked fibrosis of the myocardium. 
In a case of this character it is easily understood how the occlusion 
of either of the larger branches by a thrombus would be more than 
likely to bring about death within a relatively short time. On the 
other hand the occlusion of one of the large branches shown in 
Fig. 4, where there is a rich network of unobstructed and anastomos- 
ing vessels, might, contrary to the view of some, particularly. if the 
obstruction were gradual, be compatible with life. 

Conciusion. 1. The distribution of the coronary arteries in the 
dog is practically the same as in man. Therefore, experimental 
studies of the coronary arteries in the dog will give a clearer con- 
ception of the pathology of these arteries in man. 

2. There is an anastomosis between the branches of the right 
and left coronary arteries, which is, for the most part, by means of 
many small vessels, but distinctly numerous and large enough to 
functionate. 

I wish to take this opportunity to express my appreciation to 
Dr. James B. Herrick for many helpful suggestions, to Dr. J. C. 
Rowntree, for his kindness in taking the skiagram and to the patho- 
logical departments of the Presbyterian and Cook County Hospitals. 


FAT REDISTRIBUTION IN THE HYPOPHYSEAL TYPE OF 
DYSTROPHY ADIPOSOGENITALIS.' 


By Harvey G. Beck, M.D., 


CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OF MARYLAND, SCHOOL OF 
MEDICINE AND COLLEGE OF PHYSICIANS AND SURGEONS, BALTIMORE. 


Tue function of the pituitary, like that of the thyroid, presides 
largely over growths, development and metabolism. The gonads 


1 Presented at a meeting of the Baltimore City Medical Society as a part of a 
symposium on Disturbances of the Internal Secretions. 
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also have an important influence over growth and development, but 
perhaps somewhat less over metabolism. There is a close reciprocal 
function between these three glands which has been observed 
clinically and demonstrated experimentally. 

Because of this reciprocal function, true hypophyseal fat dystro- 
phies are rather rare. On the other hand the mixed or pluriglandular 
types are quite common. It is not uncommon to find in the same 
individual clinical evidence of hypothyroidism, hypopituitarism 
and hypogonadism in which the character of dystrophy varies, 
depending upon the relative insufficiency of the respective glands. 

Although primary genital dystrophy occurs, it is relatively 
infrequent as compared with hypophyseal dystrophy. Moreover, 
the genital type usually early becomes a mixed type, in which 
hypophyseal symptoms predominate. 

In the study of a large series of cases of hypothyroidism, fully 20 
per cent. showed marked evidence of hypophyseal fat dystrophy, 
and practically all the female patients, which comprise nearly the 
whole group, gave a history of ovarian deficiency. 

Disordered function of the pituitary gives rise to various types 
of dystrophy, depending on overfunctioning—hyperpituitarism ; 
underfunctioning—hypopituitarism; or perverted functioning— 
dyspituitarism. 

Gigantism and acromegaly are generally ascribed to a hyper- 
function of the anterior lobe, although recently Roussey’s doctrine, 
according to which it is due to dyspituitarism, has received many 
adherents. The dystrophies in these conditions are largely con- 
fined to cartilage and bone. 

It is generally conceded that the fat dystrophies of pituitary 
origin, with which we are chiefly concerned in this paper, are due to 
hyposecretion of the posterior lobe. The most commonly recog- 
nized form is known as hypophyseal dystrophy adiposogenitalis— 
typus Frélich, by whom it was described in 1901. 

The pathogenesis of adiposis dolorosa, or Dercum’s disease, has 
not been definitely established, although it is undoubtedly a ductless 
glandular disease, possibly pluriglandular, in which the posterior 
lobe of the pituitary shares in a very large measure. 

The adiposity that is frequently associated with acromegaly is 
thought to be due to secondary involvement of the posterior lobe. 

My interest was awakened in the general subject of hypophyseal 
dystrophy in the summer of 1915, when I was consulted by two 
patients who presented the following clinical pictures: Case I was 
that of a woman, aged forty-one years, five feet three inches tall, 
weighing 125 pounds. She was married, but never pregnant. Her 
health had been good until eighteen months previous, when men- 
struation became irregular and the flow diminished until there was 
finally complete cessation. 

During the ten months preceding therexamination she had gained 
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about twenty pounds in weight. With this gain in weight she noticed 
an enormous increase in the circumference of the hips, upper thighs 
and abdomen, but there was no perceptible increase in the cireum- 
ference of the thorax, neck and upper arms or any increase in the 
size of the face, forearms and hands or legs and feet. In fact, these 
parts had the appearance of one undernourished and emaciated 


MEASUREMENTS IN INCHES. 
WAIST & HIPS. 


MAR.!, MAY 8, MAY 31, 


30-2625 


Fig. 1.—Illustrating the effects of organotherapy in dystrophy adiposogenitalis. 
Note the enormous reduction in hips and waist, with practically no loss in weight. 


features, when contrasted with the extraordinarily large hips and 
abdomen for a woman of her size, presenting a striking abnormality 
in the configuration of her body. 

In addition she suffered with apathy, stupor and dulness, impair- 
ment of memory, sluggish bodily movements and trophic disturb- 
ances of the skin and hair. She was a confirmed invalid and unable to 
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attend to ordinary household duties. Three fairly well-defined symp- 
tom groups were recognized in this case, namely, those referable 
to ovarian insufficiency—sterility and amenorrhea; those referable 
to pituitary insufficiency—abnormal character and distribution of 
fat; those referable to thyroid insufficiency—mental, neuromuscular 
and trophic skin disturbances. 

On the basis of a pluriglandular syndrome, hormotone, which 
contains the substance of the three glands involved, was prescribed. 
Four tablets, with the addition of two grains of thyroid, were given 
daily. ‘The results were very striking. The patient was speedily 
restored to normal mental and bodily vigor and was able to perform 
her usual domestic duties without the least fatigue; but the most 
remarkable effect of treatment was upon the fat dystrophy, the 
so-called dystrophia adiposogenitalis, as evidenced by a rapid 
diminution in the circumference of the hips and abdomen. 

This rapid diminution necessitated her to resort to the free use 
of safety-pins to keep her clothes adjusted, and in the course of two 
months she had to have her clothing entirely refitted, although she 
had just purchased new apparel before she undertook treatment. 
At my request she procured the measurements as recorded by her 
seamstress, which are as follows: 

March 1. Two weeks before treatment was begun: waist 30 inches, 
hips 43 inches. 

May 8. After eight weeks’ treatment: waist 26 inches, hips 363 
inches. 

May 31. After eleven weeks’ treatment: waist 25 inches, hips 
353 inches, a decrease of 5 inches in circumference at the waist and 
73 inches at the hips, with the loss of only one pound in weight 
(Fig. 1). 

Thyroid was discontinued on June 14, but she continued to take 
four hormotone tablets daily until July 15, after which glandular 
therapy was discontinued. Since then, a period of two years, she 
has had no return of symptoms and retained her normal figure. 

Case II, very similar in type, was a woman, aged forty-nine years, 
married, who weighed 148 pounds. Her general health was good 
until one year previous to examination, when she began to suffer 
with pain in the back, painful and frequent micturition, polyuria, 
headaches, emotional disturbances and mental depression. Her 
menstrual history was normal, although she was never pregnant. 
The most striking feature was her abnormal figure, in which the 
body from the waist down was relatively twice as large as from the 
waist up. Figs. 2 and 3, which were reproduced from photographs 
on an exact scale, will show the abnormal contour, due to deposits 
of fat over the lower abdomen and upper thighs, although the 
entire legs are involved in this trophic disturbance. A comparison 
between the size of the arms and legs will show this marked contrast 
Her waist measurement was 693 cm. and the hips 113 cm. 
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After one month’s treatment with hormotone and anterior 
pituitary lobe (P., D. & Co.) she lost two and a half pounds in 
weight. Although no measurements were taken the patient stated 
that the circumference of her hips diminished so rapidly that she 
had to have her skirts reduced around the hips three times since 
the beginning of treatment and that her general condition had much 
improved. 


Illustrating Case IT. 


The result of organotherapy in these two cases was as pronounced as 
it was mysterious. Although, according to both patients’ statements, 
their busts had markedly developed, as well as the necks, arms and 
faces, yet there was no means of ascertaining, with any degree of 
accuracy, the extent of these alterations or the correctness of their 
statements. What actually became of the dystrophic fat was a 


| 
4 
3 3 = 
4 
t? 
7 
Fia. 2 Fic. 3 
a 


716 BECK: HYPOPHYSEAL DYSTROPHY ADIPOSOGENITALIS 


matter of conjecture and had to be determined by further study and 
observation. This was accomplished by the simple method of 
mensuration systematically employed in a series of similar cases 
while under treatment. The results clearly demonstrated that in a 
certain group, possibly 50 per cent., there is a redistribution of fat 
rather than a loss of fat. 

On the other hand there is a group in which the fat dystrophy is 
not the least influenced by organotherapy. The most favorable 
cases apparently are those in which some chronic infection ante- 
dating the onset of symptoms is first removed. 

Those cases following the menopause or operative procedures 
involving the thyroid or sexual glands do not seem to respond as 
readily. 

Chronic focal infection and trauma through surgical intervention 
to some of the chain of ductless glands, especially the thyroid and 
sexual glands, are fairly constant factors in the history of patients 
suffering with dystrophy adiposogenitalis, and may have an 
important etiological significance. 

In the literature no reference was found where measurements were 
used as a basis for determining the results of organotherapy; how- 
ever, in the treatment of glandular fat dystrophies numerous exam- 
ples of cases treated with various combinations of ductless glands 
were observed in which the weight was the sole factor of estimating 
the effect of this treatment. 

The following is one of a series of twelve cases thus influenced to 
varying degrees by organotherapy: 

Case III.—Mrs. B., aged forty-two years; weight, 118 pounds. 
For six years she suffered with chronic appendicitis and spastic 
constipation. During the previous year she developed symptoms 
of hypothyroidism, with mental dulness, loss of memory, somnolence, 
muscular and joint pains, snapping joints, subnormal temperature 
and a sense of profound exhaustion. Recently she noticed that 
large cushions of fat were accumulating about her hips and upper 
thighs, and she was unable to wear her usual clothes. Her'friends 
also noticed this tendency. This deposit of fat extended down to 
the middle of the thighs and was particularly prominent over the 
gluteal region and above the ilii, where large folds appeared over the 
lateral aspect of the abdomen, forming a large curved outline begin- 
ning at the waist and extending to the middle of the thighs. There 
was also a big fold of fat over the lower abdomen, with enlargement 
of the mons veneris, presenting a typical picture of dystrophy 
adiposogenitalis. 

The treatment consisted of the removal of the appendix and 
administration of thyroid and anterior pituitary lobe (P., D. & Co.). 
Fig. 4 shows the remarkable influence of this treatment upon the 
shape of the body, while the general improvement compares very 
favorably with the restoration to her normal shape, with a gain of 
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three pounds in weight. After six months’ treatment her weight was 
124 pounds, axillary measurement 82} cm., waist 66 cm. and hips 
964 cm. 

Other cases of this type, similarly treated, have demonstrated the 
fact that the fat is redistributed and that the mere weight of the 
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Fic. 4.—Illustrating Case III. Dark, continuous line and figures represent the 
body outline and circumference measurements recorded December 8, 1915. The 
dotted lines and figures represent the same recorded February 2, 1916. 


patient is no criterion on which to base the results of treatment. 
The influence of organotherapy can best be determined by men- 
suration. 

The preceding cases represent the more usual type of hypophyseal 
dystrophy. Occasionally one meets with certain variations from 
this type. For example, in the more advanced cases the fat 
dystrophy is more general and includes enlargement of the breasts, 
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with large scapular folds and cushions about the neck. However, 
the face, hands and forearms and feet and ankles usually escape. 

There is a third group in which there is not only an increase in the 
accumulation of fat about the hips, buttocks, thighs and breasts, 
but in which there is also a unilateral increase. Three such cases 
occurred in my series. The following,is an illustration: 


Fic. 5.—Illustrating Case IV. Note the disproportion of the measurements of the 
two sides. 


Case IV.—Mrs. V. B., aged twenty-four years. When married, 
three and a half years ago, she weighed 145 pounds. Since the 
birth of her child, two and a half years ago, her weight had increased 
rapidly, until she weighed 206 pounds. There is no obesity in the 
family. She had some well-marked symptoms of hypothyroidism, 
such as mental dulness, neuromuscular pains, Murray’s hallucina- 
tion, crunching joints, vesical irritability, etc., although the adi- 
posity was not characteristic and the hair was oily, the skin moist 
and the fingers tapering. There was a relative increase in the deposi- 
tion of fat on the left side, which could be readily discerned by inspec- 
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- 6.—Chart of a patient suffering with hypophyseal dystrophy, showing the effect on temperature of draining 
the antrum and administering thyroid and anterior pituitary lobe. 
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tion. There were cushions of fat over the upper dorsal region, 
extending over the shoulders; the breasts were large and pendulous, 
the left one larger than the right. There was a transverse cushion 
at the sulcus, formed by the umbilicus, and another at the ilium, 
which formed an apron, and still another between the umbilicus and 
the groin. Mensuration showed a hemidystrophy of fat, the left 
side being the larger (Fig. 5). 

Unfortunately, this patient did not follow out any treatment. 
However, another patient of this type, treated since, showed a 
definite tendency of the measurements of the two sides to equalize. 
At the same time the umbilical and hip measurements decreased 
and the waist and axillary increased. 

In conclusion, it is perhaps well to state that in none of the cases 
treated was any special attention paid to diet. The obesity is 
endogenous. The results may be attributed to the effect of the 
chemical stimulation of the cells by the hormones employed, thus 
favoring metabolism. The point to be emphasized is the fact that in 
certain cases of hypophyseal dystrophy the fat is actually redis- 
tributed and that the only exact means of determining the effect of 
treatment is by some systematic method of recordng measurements 
in addition to weight. 


COMPLEMENT-FIXATION IN HODGKIN’S DISEASE AND 
ALLIED AFFECTIONS. 


By H. T. Kristyanson, A.B., M.D., 


PATHOLOGIST AND RESIDENT SURGEON TO MILWAUKEE COUNTY HOSPITAL, 
ASSISTANT PROFESSOR OF CLINICAL SURGERY, MARQUETTE MEDICAL 
SCHOOL, MILWAUKEE, WISCONSIN. 


SINCE the report by Fraenkel and Much,! in 1910, of the all but 
constant presence of a Gram-positive non-acid-fast bacillus in the 
sediment obtained from glands in Hodgkin’s disease, treated by their 
antiformin method, the most notable contributions to an etiological 
study of this disease are those of Negri and Mieremet? in Europe 
and Bunting and Yates* in America. These workers, independently 
of each other, succeeded in obtaining, on special media, usually in 
pure culture, a non-acid-fast Gram-positive diphtheroid organism 
from the affected lymph glands in Hodgkin’s disease. 

Verploegh, Kehrer and von Hoogenhuzye,*‘ Billings and Rosenow,° 


1 Ztschr. f. Hyg., 1910, xlvii, 159. 

2 Centralbl. f. Bakteriol., 1913, xlviii, 292. 

3 Cultural Results in Hodgkin’s Disease, Arch. Int. Med., August, 1913, p. 236. 

4 Miinchen. med. Wehnschr., 1914, lxi, 1158. 

5 Etiology and Vaccine Treatment of Hodgkin’s Disease, Jour. Am. Med. Assn., 
December 13, 1913, p. 2122. 
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Lanford,* Rea and Falconer,’ Kusunoki,* Joes,!° Caronia™ 
and others report the findings of diphtheroid organisms in pure 
cultures from frank cases of Hodgkin’s disease. The organism has 
also been found in glands from cases of lymphosarcoma,” pseudo- 
leukemia,"* lymphocytic leukemia,“ acute and chronic,’* myelog- 
enous leukemia’ and in the spleens of Banti’s disease.'* Though 
this type of organism has been found quite constantly in the related 
group of diseases (Hodgkin’s disease, lymphocytic leukemia, pseudo- 
leukemia and Banti’s disease), negative results are recorded, and 
similar if not identical strains have been recovered from a variety 
of pathological lesions'® and even from relatively normal lymph 
glands.2° Progressive histelogical and hematological changes, 
similar to the earlier morbid processes noted in Hodgkin’s disease 
and Banti’s disease respectively develop in the glands and spleens 
of animals that we have repeatedly inoculated with suitable doses 
of these organisms. 

Bordet and Gengou” devised and reported in 1901 a method by 
which the probable disappearance or complete absorption of the 
complement in mixtures of bacteria and their respective amboceptors, 
to which was added fresh serum containing complement, was shown. 
Thus if to such a mixture, after it had stood for one hour, an emul- 
sion of corpuscles and hemolytic amboceptor were added no hemo- 
lysis resulted, it was assumed that the presence of specific bacterio- 
lytic immune bodies had so sensitized the bacteria that they were 
able to absorb the complement completely; hence, it would not 
activate the hemolytic amboceptor subsequently added. Wasser- 
mann and Bruch” and others have made use of the complement- 
fixation phenomenon in demonstrating the presence of antibodies 
in different sera. These facts prompted me to undertake the present 


6 Am. Jour. Trop. Dis. and Prevent. Med., 1914, ii, 191. 

7 Arch. Int. Med., 1915, xv, 438. 

® Virchows Arch. f. path. Anat., 1914. 

® Studies in Diphtheroids, Arch. Int. Med., No. 3, xvi, 465. 

10 Jour. Missouri State Med. Assn., 1915, xvii, 91. 

1 Pediatrics, 1915, xviii, 481. 

12 Bunting, C. H., and Yates, J. L.: Bacteriological Results in Chronic Leukemia 
and Pseudoleukemia, Johns Hopkins Hosp. Bull., November, 1915, No. 297, vol. xxvi. 

8 Tbid. 

M4 Steele, A. E.: Corynebacterium Hodgkini in Lymphatic Leukemia and Hodg- 
kin’s Disease, Boston Med. and Surg. Jour., January 22, 1914. 

1 Simon and Judd: Acute Lymphatic Leukemia, Jour. Am. Med. Assn., 1915, 
xv, 2128. 

16 Bunting, C. H., and Yates, J. L.: Bacteriological Results in Chronic Leukemia 
and Pseudoleukemia, Johns Hopkins Hosp. Bull., November, 1915, No. 297, vol. xxvi. 

17 Dias: Myelogenous Leukemia, Brazil Medico, abstracted in Jour. Am., Med. 
Assn., 1915, Ixv, 2128. 

18 Yates, J. L., Bunting, C. H., and Kristjanson, H. T.: Etiology of Splenic 
Anemia or Banti’s. Disease, Jour. Am. Med. Assn., December 19, 1914, p. 2224. 

19 Rosenow: Surg., Gynec. and Obst., 1915, xx, 403. 

20 Bloomfield: Arch. Int. Med., 1915, xvi, 197. 

21 Ann. de 18 inst. Pasteur, 1901. 

2 Med. Klin., 1905. 
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study before Olitsky* had reported uniformly negative results 
with this complement-fixation test in 6 cases of Hodgkin’s disease, 
2 of lymphosarcoma, 1 of lymphatic leukemia in which the diagnosis 
had been established histologically and 1 of doubtful nature. 

The organisms used by him for the preparation of the antigen 
apparently were not autogenous. It seems necessary to use autog- 
enous organisms in the preparation of antigen for complement- 
fixation, as, according to Kolmer,™ “recent researches in bacteri- 
ology tend to show that different strains of the same microérganism 
have particular, and more or less individual, pathogenic and some- 
times biological characteristics, and it is reasonable to assume that 
the antibody will likewise show individual properties and a special 
affinity for its particular antigen.” 

By making “cross-fixation” experiments with other organisms— 
Bacillus xerosis and Hoffman’s bacillus, pseudodiphtheriee—Olitsky 
showed that the diphtheroid of Hodgkin’s disease (Bacillus hodg- 
kini) is not only.a type distinct from those organisms but also that 
the sera of animals inoculated therewith will give positive comple- 
ment-fixation results. In 2 cases of Hodgkin’s disease Negri and 
Mieremet found complement-fixation negative. In 2 cases of 
Hodgkin’s disease and 1 of Banti’s disease Lanford obtained 
agglutination of the organism with the sera. 

In preparing the bacterial antigens for my observations the fol- 
lowing methods were employed: Antigen No. 1, polyvalent, was 
prepared by growing several strains of the diphtheroids on ascetic 
phosphate agar for six days. The growths were removed by adding 
a sufficient amount of normal saline (10 ¢.c.) to each tube to make 
a milky emulsion. This suspension was thoroughly shaken and 
heated at 60° C. for one and a half hours and then filtered through 
a sterile Berkefeld filter. The resulting filtrate was preserved with 
0.5 per cent. phenol. Antigen No. 2, polyvalent, was made from 
different strains of the organism grown on Loeffler’s blood serum for 
several days. The bacterial emulsion was heated and centrifuged 
at high speed in order to throw down the bacteria. The supernatant 
fluid was preserved in 0.5 per cent. phenol. Better results were 
obtained from this antigen than from No. 1, and it was used in 
titrating most of the sera. 

In cases of Hodgkin’s disease or allied affections the different 
strains of the diphtheroids used in the preparation of the antigens 
had been isolated from the lymph glands. These were all repre- 
sented in the series tested for complement-fixation. However, 
there were a number of sera examined from cases whose organisms 
were not included in the strains used in making the antigens. 


23 Results of Complement-fixation Studies with the Corynebacterium Hodgkini, 
Jour. Am. Med. Assn., April 3, 1915, p. 1134. 

% A Practical Text-book of Infection, Immtinity and Specific Therapy, 1915, pp. 
473-474. 
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Each antigen was standardized by testing for its hemolytic 
property and found to be non-hemolytic. They were carefully 
titrated for their anticomplementary doses with fresh complement 
and known antisheep hemolytic system. These reagents were care- 
fully titrated immediately before doing the test. 

The immune sera used in testing for the antigenic dose were from 
horses, dogs and rabbits that had received repeated intravenous 
injections of the organism over variable periods in some of our 
experimental work. Very potent sera were thus obtained from 
these animals, some of which had become quite sick, with marked 
febrile reactions, particularly following the earlier injections. 
Apparently the organisms were distinctly pathogenic for these 
animals. Sera from normal horses and dogs were used in the nega- 
tive controls, and all showed complete hemolysis with trial antigens. 
At no time did the antigenic unit in the actual test exceed one- 
fourth of the anticomplementary dose of 1 c.c. of antigen No. 2. 
Complete inhibition was obtained with 0.1 c.c. of the trial antigen 
and 0.2 c.c. of the immune serum. Two units of antigen and 0.1 
c.c. to 0.2 ¢.c. of fresh clear inactivated (heated to 56° C. for one- 
half hour) unknown sera were used in the tests. 

Nore.—In order to eliminate any possible bias the specimens of 
sera were brought to the laboratory labelled by numbers only. 
Each series tested had the additional protection afforded by testing 
more than one specimen from several of the affected individuals 
as well as sera from normal individuals. To keep this factor con- 
stant, serum from the same normal individuals was provided for 
each of the different series. 

Control antigens were prepared from the colon bacillus and 
typhoid bacillus. These gave negative results with the immune sera. 

Thirty-two specimens of sera were examined from 24 cases. Of 
16 cases of Hodgkin’s disease, 3 (note), or 18? per cent., gave positive 
complement-fixation test, 4 doubtful and 9 negative. 

In 1 case of combined Hodgkin’s disease and tuberculous adenitis 
a slightly positive test was given. One case of polyarthritis asso- 
ciated with a diphtheroid infection gave a strong positive test at 
two different times. (These tests were made at the end of an acute 
exacerbation and in the beginning of a remission of the disease.) 
Two cases of Banti’s disease were examined: one an advanced case, 
with cirrhosis of the liver, showed a slightly positive reaction (+ +); 
the other case, which had fully recovered from a splenectomy, 
done some time prior to the test, gave a negative finding. One case 
of chronic lymphocytic leukemia was negative. Two cases of 
lymphosarcoma type gave negative reactions. Three different 
specimens of serum from an individual whose affection histologically, 
hematologically and bacteriologically belongs to this group of dis- 
eases, were titrated. One specimen collected at the end of an acute 
exacerbation gave a moderately positive reaction (+ +); the other 
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two specimens, taken during a period of remission of disease, were 
negative. 

Norr.—One of these, an advanced case, was apparently in an 
aggressive phase of the disease when the test was made. Unfor- 
tunately, I was unable to ascertain exactly what stage of the disease 
the other two were in at the time of collecting the specimens. One 
of them, however, is progressing very favorably and is now appar- 
ently well. 

As negative controls, sera from normal individuals® and from 
cases of tuberculosis, syphilis, etc.,2* were examined in the same 
manner as the unknown sera, and all gave negative results. Olitsky 
tested thirty-four patients not suffering from Hodgkin’s disease, 
with negative results. 

It is essential that each patient should be tested for complement- 
fixation, not alone during the period of remission, but more par- 
ticularly at or just after the height of an aggressive phase of the 
disease,?” and with bacterial antigens prepared from an organism 
isolated from the diseased gland of the individual. One of our cases 
(No. 11) indicated the importance of this procedure. It is not 
only conceivable but indeed quite possible that the antibodies 
thrown into the body fluids during an aggressive stage may quickly 
disappear from the blood after the acute symptoms of the disease 
have subsided, and the serum may therefore give at other intervals 
a negative complement-fixation test even with a specific antigen. 
In this connection it should be borne in mind that as the disease 
progresses toward the terminal stage, even though the clinical mani- 
festations of the period of aggression be more distinctly manifest, 
the evidence of a subsequent beneficial physiological reaction in 
local and general improvement is less pronounced. This may 
indicate that in advanced cases positive complement-fixation test 
might be constantly negative. 

Conciusions. 1. Complement-fixation test in Hodgkin’s disease, 
using the Bacillus hodgkini, preferably an autogenous culture, in 
the preparation of antigens, may give a positive, possibly a specific, 
reaction if the serum be obtained from the individual at the proper 
phase or stage of the disease. 

2. Experimentally, animals inoculated with the Bacillus hodgkini 
give a specific positive complement-fixation. 

3. Normat individuals and those suffering from syphilis and tuber- 
culosis have not given this reaction in the limited number tested. 

I am greatly indebted to Dr. J. L. Yates, for the clinical data and 
for obtaining most of the specimens of blood; to Dr. C. H. Bunting, 
for supplying many of the bacterial strains; and particularly to 
Dr. F. A. McJunkin, of Marquette University, and Dr. P. F. Clark, 
of the University of Wisconsin, for their assistance in the prepara- 
tion of the bacterial antigens. 

2% Lanford: Am. Jour. Trop. Dis. and Prevent. Med., 1914, ii, 191. 


26 Rhea and Falconer: Arch. Int. Mid., 1915, xv, 438. 
27 Yates: Johns Hopkins Hosp. Bull., 1914, xxv, 180. 
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HYPERTHYROIDISM IN THE RECRUIT:! 


By Masor Hartow Brooks, M.C., 


CHIEF MEDICAL SERVICE AT THE BASE HOSPITAL, CAMP UPTON, L, I 


HYPERTHYROIDISM is a condition which in civil life I have pre- 
viously considered as almost exclusively a disease of women, and 
particularly of rather unstable women, in their youth. One of the 
greatest medical surprises to which I have been treated since on active 
service has been the large number of cases of this type which have 
under my observation as a member of the Cardiovascular 
Board of the Seventy-seventh Division and in the medical wards of 
our base hospital. 

It is perfectly true that my conclusions in regard to the true nature 


come 


! Presented at open session of New York Academy of Medicine, February 12, 1918. 
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of this condition are open to question if one takes too seriously the 
title of my paper. The British have described precisely the same 
condition as I present under the heading of “The Effort Syndrome,” 
or as “DD. A. H.,’ which is real army English for disordered action 
of the heart. I have read many of their most excellent studies and 
have received from old students and friends serving with the British 
colors descriptions of their cases, and I have tried to consider with 
an open mind the whole complex problem. This group of circulatory 
phenomena forms an important and inseparable part of that still 
more uncertain condition known as “shell shock,” and it occurs in 
many people who not only have never heard the song of the shell 
but particularly among many of those who most earnestly desire 
never to do so. 

The material which has come to me in the past five months has 
been so abundant, so absorbingly interesting, that I frankly confess 
that thus far I have had neither sufficient time nor ability to properly 
digest the subject; as a would-be “ good soldier,’ many other prob- 
lems have put most insistent demands on my time, interests and 
sympathy; but in spite of these I am anxious to at least present m) 
viewpoint of this most important and serious problem in order that 
you may assist us in working out the most important circulatory 
problem which the war has thus far presented and one of the most 
frequent disqualifying factors of otherwise available soldier material. 

Please do not consider me so egotistic as to consider for one 
moment that what seems to me the very natural conclusion that 
this group of symptoms is due to hyperthyroidism is solely my 
discovery; quite the contrary, for | believe it to be the prevailing 
opinion in regard to the problem which is accepted among clinicians 
in active service, although many, and notably the British authorities, 
who have had exceptional opportunities for the study of this picture, 
are induced to ascribe it as due to infection or to unknown agents 
which are but vaguely hinted at. 

The most striking feature of these cases in nearly every instance 
is tachycardia. This is the sign because of which most of the cases 
report to the regimental medical officer or on. which they apply for 
exemption or discharge. It is constant in practically all examples 
of the syndrome, though it varies very greatly in degree. It is 
present alike in recruits presenting themselves for initial exami- 
nation, in those who report later, and after considerable drill 
and army routine may have further served to upset the mental 
emotional and circulatory equilibrium of these patients. 

The tachycardia is rarely accompanied by arrhythmia even in 
cases of very marked degree, and polygraphic studies, except in 
instances complicated by other vascular conditions, show, aside from 
rapidity, few signs of abnormal action, except that in the same case 
there is under varying conditions usually great variation in the 
rate of systoles. Practically always the rate is increased by exercise, 
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though there are exceptional cases in which, as in ordinary palpi- 
tation, exercise may slow the rate, especially when the attention is 
thereby distracted; but speed of action is even more constantly 
accelerated by excitement and disturbing emotional factors. 

Closely associated with tachycardia is an obvious and subjective 
throbbing of the superficial vessels, notably of the carotids, of the 
brachials and even of the femorals, while that of the aorta, in moder- 
ately thin persons, is also quite evident. Naturally, in polygrams 
this throbbing of the vessels is very striking, and we have found this 
graphic method often the most secure way of differentiating this 
condition from the throbbing vessels of an aortic incompetence. 
Under excitement, instead of an increase in systolic stroke, there is 
a fall in the stroking power, and this is, as our tracings show, much 
more evident in the medium-sized vessels, as the smaller ones seem 
to contract while the larger vessels expand in their arc of pulsation. 
Naturally, with these symptoms and signs, there is a wide area of 
apical pulsation, and so violent is this at times that an actual suck- 
ing sensation is produced on the palpating palm at the diastole. 

The heart sounds, because of their rapidity, are usually very 
difficult to analyze, but in a good many cases a soft systolic murmur 
is detected at the apex, and is transmitted at times with decreasing 
intensity toward the axilla. The marked alteration in the quality and 
occurrence of this murmur in the same case at different times is 
occasionally a striking diagnostic feature. Everything in the nature 
of graphic methods seems to indicate that these murmurs are func- 
tional and not organic in origin. 

With these striking signs of circulatory derangement are many 
symptoms apparently secondarily consequent to the tachycardia. 
The capillary return is almost always much delayed. I have never 
seen a real capillary pulse in pure cases, but it is often closely simu- 
lated. Patients complain bitterly of an oppressive, and occasionally 
bursting. pain in the region of the heart, and though doubtless 
many of them exaggerate the degree, one is very often able to 
demonstrate areas of hyperesthesia; that is, the head cardiac 
zones which the British authorities believe to be an important 
diagnostic feature of the disease. The pain is sometimes reflected 
into the left or right arm and shoulder as in angina pectoris. 
Sudden and rapidly succeeding flushing and paling of the face 
and upper thorax occurs as seen in ordinary exophthalmic goitre 
so commonly present in neurotic young women. The blood- 
pressure is very low, as is usually the case in tachycardia, except 
in hypertensive cases, and there is a notably low pulse-pressure 
in most instances. As has been shown by the various members of 
the British Cardiovascular Board, adrenalin causes an increase of 
the symptoms, and in my experience, which differs from that 
reported by the British, there is also apparently a hypersensibility 
to thyroid, though I have not pursued this investigation very far 
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because of its evident danger. The nitrites markedly increase the 
symptoms and there is a general hypersensibility to the vasomotor 
dilators. 

This symptom of tachycardia is not controlled by digitalis even 
when given in massive doses. The sedatives at times, notably the 
bromides, give marked relief in some instances, but are apparently 
without effect in others. Postural and emotional rest appear to be 
the most efficient measures of control. Cold applications to the 
precordium have little or no effect. Very closely associated with 
these definitely circulatory symptoms are those of dizziness and 
fainting. Commonly these attacks are accompanied either by a 
marked paling of the face or by a marked hyperemia. Such attacks 
are directly precipitated by exercise or by emotional stress, such as, 
for example, occurs during a physical examination. Next to the 
tachycardia the manifestations which seem most striking to me are 
numerous evidences of emotional instability, which is an invariable 
accompaniment of the disease. In some few subjects there is an 
effort to suppress these symptoms, but once the confidence of the 
patient is obtained or the barrier of reserve broken through the 
emotional temperament breaks forth, sometimes in epileptoid 
attacks, in bursts of passion, in tears, profanity or perhaps in con- 
vulsive muscular spasms. 

Irritability of temper, headaches and insomnia are almost constant, 
and during aggressive periods an intense feeling of fear, apprehen- 
sion and terror, often quite beyond the control of the patient, is 
manifest. Outbursts of emotionalism are followed by a stage of great 
exhaustion, almost amounting to prostration, in which the patient 
may appear to be in extremis. The palms of the hands and the soles 
of the feet become bathed in a copious perspiration, which is stone 
cold; local asphyxiw, as in Raynaud’s disease, appear and may 
persist for some time. They are rarely bilateral. Sometimes exhaus- 
tion appears suddenly and without apparent cause, in other instances 
it follows only mental, emotional or physical effort. The neuro- 
vascular instability is further shown by the taéche cérébrale, by dermo- 
graphia, by urticarial rashes and by the almost constant symptom of 
tremor. ‘This tremor is most marked ordinarily in the hands; it is 
fine, increased by intention, and though it occurs on both sides is 
very rarely synchronous or bilaterally equal. The very types of 
nationalities chiefly affected in this syndrome is a certain index of 
the strong emotional element in the disease. The Hebrews lead in 
over 50 per cent. of the numbers which have come under my obser- 
vation, the Italians next, then the Irish, least of all is it seen in the 
negroes, among whom in about 5000 recruits I have observed but 
a single case, and that questionable. 

Breathlessness at times, almost a dyspnea, is manifest, but with- 
out cyanosis or definite signs of asphyxia; they complain of great 
difficulty in breathing and of fear of suffocation; but deep inspiration 
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is possible if they can be induced to attempt it. Probably allied 
to the circulatory symptoms are small variations in temperature. 
Occasionally the temperature (mouth) will reach as high as 100° F., 
but usually not more than 99° F. Again, a subnormal temperature 
may be found. Usually the surface of the body is cold, especially 
the hands and feet. 

The deep reflexes are excited, especially the knee-jerks. Most of 
these patients are above the average in mental acuity, and it is 
lamentably frequent among promising material for non-commis- 
sioned officers, though doubtless seen most frequently of all in those 
persons, whether blameworthy or not, who are struck with terror 
at the idea of active service and many of whom are keenly desirous 
of avoiding it. It is of course a difficult matter in many instances of 
this kind to unravel the real from the imaginary or assumed and to 
prevent successful malingering, especially when the tachycardia is 
accentuated by the use of atropin or of other drugs sucli as tobacco. 
Curiously, I have found this method, the employment of tobacco 
for attempted evasion of service, mentioned by many of the older 
authors on military medicine; it is a time-honored and still popular 
procedure. 

To return again to the physical signs of the disturbance: I have 
mentioned the tachycardia, with the throbbing of the superficial 
vessels, the neurovascular instability, the tremors and the emotional- 
ism, manifested, as you will note in the plates, by the worried and 
apprehensive facial expression of the patients, oftentimes so char- 
acteristic that my artist, not a medical man, when sent into a ward 
has usually been able to promptly select the patient whom he had 
been summoned to sketch. In about two-thirds of the cases one 
sees a very definite thyroid hypertrophy or at least a prominence of 
the thyroid. In some instances this amounts to an actual goitre, 
and this has been very evident in nearly all the cases which have 
been under observation for several months or which give a history of 
some time standing. It is of course well recognized that the size of 
the goitre or its lack of size is no measure of the activity of thyroid 
secretion, but the fact that in the long-standing case goitre is a most 
marked and almost constant symptom is indeed striking. The 
goitre may be symmetrical, it may chiefly involve the isthmus, one 
or both lobes, or it may be entirely symmetrical. Whether or not it 
is to be connected with the sign or goitre, or not, nearly all the cases 
complain bitterly of a choking sensation and of constriction of the 
throat, though they but rarely describe a typical globus hystericus. 

A very interesting factor notable in most of these cases, and of very 
direct bearing on the question of the role which hyperthyroidism 
plays in this condition, is the certain part which heredity plays in 
the syndrome. A considerable number of cases give a history of 
ancestral goitre, particularly on the maternal side and sisters, less 
commonly brothers of the patients commonly show similar goitre. 
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There is also, in most instances, a familial history of nervous 
instability of hysteria, insanity perversions or of genius. 

Exophthalmos, which is so striking a feature of ordinary exoph- 
thalmic goitre, as we see it so commonly in women, is present also 
in long-standing instances of this type. Not infrequently it develops 
very suddenly: it may be bilateral or monolateral or it may vary in 
either eye. During periods of excitement it is of course most evident, 
and as the tachycardia and emotionalism subside so also does the 
exophthalmos. I have seen, however, but a few cases which showed 
in any typical degree either von Graefe’s or Stellwag’s signs, but 
nearly all, especially in the more active instances, show more or less 
reddening of the conjunctive, with a desiccation of the membrane 
and complain of a strained sensation of the eyes. 

Thus it will be seen that these cases present, though in perhaps 
mild degree in some instances, all the cardial signs and symptoms of 
true Basedow’s disease or exophthalmic goitre. Hence my assump- 
tion which I believe justifies the title that I have given my paper. 

These patients endure the acute infections very badly; simple 
vatarrhal colds, bronchitis and slight surgical incidents are all very 
poorly tolerated, while pneumonia, measles, scarlet fever and the 
like are much more serious in them than in others. Tobacco also 
apparently produces in them much more serious symptoms than in 
the average; so evident is this that most patients voluntarily give 
it up, confessing that it causes or increases cardiac pain, breathless- 
ness, nervousness and dyspnea. 

We also have noted, what has particularly impressed the British 
observers—namely, a distaste of these patients for alcohol. This is 
manifest even in those previously long accustomed to the use and 
appreciation of alcoholic drinks. Almost without exception they 
are rapid and large eaters, as Janney has shown to be the natural 
condition in persons suffering with hyperthyroidism. 

Rest is the one factor which relieves these cases in my experience. 
Physical rest I would place as the most potent factor and mental 
or emotional rest as the second. This in either instance may be 
accentuated by the use of bromides or the more powerful sedatives. 

Assuming that our inference as to the real nature of this striking 
clinical picture is correct, how are we to explain the appearance of so 
many of these cases among the young men of the draft age, whereas 
it has been so uncommonly observed at other times? Why are we 
civilians, suddenly forced into military medicine, now for the first 
time seeing so many of these cases in the very people whom we have 
been largely handling in the past? The causes appear to me to be 
several, but yet very definite and logical in their action. 

The role which emotional shock, fright or mental traumatism 
plays in the activation or evolution of Graves’s disease is too well 
established to admit of question. Our knowledge in this respect of 
the hyperaction of the endocrines has been much amplified by 
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the researches of Cannon and Crile, especially in their relation 
to shock and fright. The young recruits called, often unwillingly, 
to the Colors is frightened to a degree often beyond the under- 
standing of many of us; for weeks or months he has been worry- 
ing and worried over what must take place. For days he has been 
subjected to the sentimental and nervous stress incident to his 
separation from his family, and he has had to bear with the emotional 
explosions of his female relatives, especially if of those races in whom 
a certain melancholy and dramatic pleasure is taken in occasions 
of this kind. If any of you have viewed the separations which are 
inflicted on many young recruits, as I have frequently seen them 
in the Pennsylvania Station, you may perhaps faintly realize the 
shock to the nervous system which the ordeal implies and the great 
demand which is put upon the endocrine of the young recruit as a 
result. 

This is much exaggerated of course if a very definite unwillingness 
to serve exists, but I would not for one moment have you assume 
that it is in only such that these cases appear. One of the most 
definite cases which I have seen was in the person of a very bril- 
liant Italian clergyman, but recently graduated, who nearly fainted 
when he found that because of his tachycardia it was unlikely that 
he would be accepted, and who finally, when his urgings and pro- 
testations had secured from us the privilege of a trial, ran back to 
his barracks shouting like a Bersaglieria at the charge. 

Add to this the sexual excesses in which the young recruit often 
indulges before his call comes, the excesses in eating and in that 
last good-bye drunk and a series of conditions calling out to the 
superlative degree, activity on the part of the thyroids is presented 
which could act only in the manner detailed. 

The early days spent in the cantonment serve to more accentuate 
these conditions. He is forced into a new and strange life, new 
acquaintances surround him, all also in a state of mental and 
physical unrest. The heavy strain of the physical examination, the 
newness and severity of the setting-up drill dominating and per- 
vading it all, and oftentimes intense nostalgia, and that a tendency 
toward the condition should become accentuated is but to be 
expected. 

The question of treatment of this condition is a matter which I do 
not wish to consider at this time for the reason that I do not feel 
that as yet I have a sufficient experience in this matter to speak with 
personal authority. Thus far with us it has been chiefly the question 
as to whether or not these subjects have the making of soldiers in 
them. Many of the cases recover under the really healthy and 
normal routine life of the military camp; this is particularly likely 
to be the case with those who are happy in their work or in whom the 
sense of duty and obligation overrule a natural timidity and sense of 
fear. If in these persons a careful training is imposed, not too severe 
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until the recruit is prepared for heavy work, if the worry and strain 
is sufficiently relieved by reaction, games and camp shows, these men, 
oftentimes of the finest spiritual and patriotic fiber, are certain to 
make good soldiers, competent and spiritually equal to great and 
heroic deeds; but if, on the other hand, unhappiness comes or 
overly heavy or premature physical work are imposed, and perhaps 
the ridicule or worse of men of more rugged or phlegmatic tempera- 
ment keeps the young soldier in a condition or a state of unhappi- 
ness and fear, he breaks either nervously or cardiac incompetence 
ultimately develops. This I have also seen in ambitious young men 
of the higher, more spiritual type who have at once striven to excel 
in their work and studies and to whom rapid advancement has meant 
unprepared-for responsibilities and worries. 

The subject is an important one to us all at this time. It has 
been a most astonishing revelation to me, and I think to most civilian 
physicians who have been called into active service, and I feel that 
‘arnest study with a liberal adaptation of the excellent suggestions 
which have been worked out by our more experienced allies will 
permit us to salvage a considerable and very valuable human 
material which we will doubtless sorely need before many of us are 
able to lay aside our uniforms and return to our homes and the 
normal life which we all crave to such a degree that we are happy 
to fight for it. 


EFFECTS OF “MUSTARD GAS” ON THE EYES. 


By GeorcE S. Dersy, M.D., 


MAJOR, M.O.R.C., U. 8, A., NO. 13, GENERAL HOSPITAL, B. E. F.; U. 8. ARMY 
BASE HOSPITAL NO. 5. 


LACRIMATORY gas was first used by the Germans to disable their 
opponents temporarily at the time of an attack. Its effects wore off 
very quickly and no harmful results remained. 

In July, 1917, U.S. Army Base Hospital No. 5 and other hospitals 
in the vicinity began to receive a large number of cases poisoned by 
a new sort of gas which produced lesions of the eyes, the respiratory 
system and the skin. Since that time we have had perhaps 500 of 
these cases to treat. 

Mustard gas is not sent over in clouds but in shells and its action 
is a delayed one, as it vaporizes slowly. It will hang around a 
locality in which it has been sent over for many hours. As this gas 
produces inflammation of the eyes in at least 80 per cent. of cases 
it is important that our medical officers should be able to recognize 
and to treat the ordinary case, and that our ophthalmologists who 
are coming over here should be well informed and prepared to help 
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their medical and surgical confréres when asked for advice, and 
asked they frequently will be. 

In these notes | propose to confine myself chiefly to the ocular 
effects of the so-called mustard gas. 

Dichlorethylsulphide, popularly known as mustard gas, is a dark 
brown liquid which vaporizes slowly. It has a faint but fairly dis- 
tinctive odor, easy to recognize but hard to describe. It works 
best in the presence of moisture, and therefore it affects most the 
mucous membranes and the moist portions of the skin, the axillary 
f folds and the genitalia. A well-constructed gas mask is impervious 


to its fumes, but naturally will not prevent the skin lesions. 
t The direct effects of mustard gas are usually not immediate, but 
; are delayed for from three to eight hours. The soldier vomits, his 


eyes begin to burn and water and the lids often swell. The respira- 
tory passages are very irritable and severe attacks of coughing come 
on. ‘The skin lesions are seen later and vary in severity from a mild 
erythema to marked development of bull on the affected parts. 
Many cases are gassed so mildly that they may return to duty 
in a few days and are not sent down to the Base. A large number, 
however, must be sent down and are kept in the Base Hospitals 
for a period varying from one to four weeks. They are then (in the 
British service) sent on to a convalescent camp and after a stay 
there of perhaps the same length of time they may be returned to 
their military base and so on back to their unit. The mortality 
is in the nieghborhood of 2 per cent. and the commonest cause of 


death is bronchopneumonia. 
. OcuLak Lesions. As mentioned before, some 80 per cent. of the 
4 cases we have received show eye lesions of greater or less severity. j 


The lesions are of the nature of a chemical burn of the skin of the 
lids, conjunctive and of the cornez in a considerable percentage. 

Tue Lips. The picture presented by the patient whose eyes are 
severely affected is sufficiently striking. The lids are reddened, 
swollen and often show numerous large bull; they are kept tightly 
closed. The French speak of a true ulceration of the lid margin 
occurring most often in cases of pneumonia. This we have not 
observed. 

The irritation and photophobia are so intense that not infre- 
quently resort must be had to one or two drops of cocain and the 
use of a lid elevator in order to make a proper examination of the 
eye. Separation of the lids is often followed by a gush of tears. 

The appearance of the conjunctive varies with the severity of 
the case. In the milder ones there is but slight injection, nearly 
always accompanied by slight photophobia. Inthe more severe cases 
we get a severe injection and at times a very marked white edema 
and chemosis of the membranes. These appearances are usually 
| most marked in the area of the palpebral fissure. A secondary 
} infection of the conjunctiva following gassing is not at all uncom- 
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mon. Ciliary injection is frequent. In the more severe gas cases a 
careful examination, made with proper Ulumination and the corneal 
loupe, will nearly always disclose a certain amount of corneal 
involvement, varying from a slight roughening of the epithelium 
to a well-defined opacity, usually in the form of a band extending 
across the cornea in the area corresponding to the palpebral fissure. 
In appearance this band in certain instances may assume an almost 
porcelain whiteness, but this is rare.! 

The French speak of ulceration of the cornezw as being common. 
In our experience it is rare. Personally, | have seen but three cases 
with a definite loss of substance. ‘The first of these died about 
two weeks after being gassed, the second could not be followed, 
as he was evacuated to England. The third was transferred to the 
principal British eye hospital after being for ten days in another 
hospital. ‘This case showed a severe central corneal ulceration with 
hypopyon. In spite of a Saemisch section the condition progressed 
and the eye was lost. Our British colleagues have seen a few 
corneal ulcerations, also usually of rather a mild type. 

According to the French these corneal lesions are stained by 
fluorescein. In our experience they are not except in rare instances. 

The corneal condition tends to disappear rapidly, leaving no 
trace, except in the cases with ulceration. 

As a result of the corneal irritation one often gets a small pupil 
which may require the use of atropin three or four times a day to 
secure a satisfactory dilatation. In most instances, however, a drop 
of a 1 per cent. solution twice a day will act sufficiently. 

Some observers have tried to make more or less of a mystery of 
the intense photophobia which occurs so frequently. This may 
quite certainly be explained by the corneal involvement. 

Telliéres has described a neuroretimitis characterized by a peculiar 
slate color. Fundus observations through a cloudy cornea are, 
however, difficult, and his findings have not been confirmed. 

ProGnosis. Cerisé in his report to the Société d’Ophtalmologie 
divides these cases into three groups: 

1. Benign: Representing 10 to 15 per cent. of cases. Duration 
ten to fifteen days. 

2. Medium: About SO per cent. of cases. Duration five or six 
weeks. 

3. Severe: 3 to 5 per cent. seen in those with marked general 
symptoms, who often develop a bronchopneumonia. 

Our experience would tend to put a larger proportion of cases in 
the benign class. 

Although not possible to quote figures it may be said, speaking 
entirely from the ocular standpoint, that nearly a third of the cases 


1 Probably in these cases some of the fluid has come into direct contact with the 


cornea, 
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may be discharged to duty in a week and that a third more may go 
back by the end of the second week. In perhaps a fifth of the cases 
the duration is three or four weeks and the small remainder run 
a course up to two months. With very rare exceptions complete 
recovery results. 

Men who are subject to blepharitis and conjunctivitis are more 
sensitive to gas. 

Following exposure to mustard gas one sees a considerable 
number of patients, mostly those of unstable nervous system, who 
complain of photophobia and blepharospasm of a functional nature. 
The ocular membranes in these cases are normal or show at most a 
slight hyperemia. Such cases should, after a careful examination, 
be treated as purely functional treatment. 

TREATMENT. Mustard gas burns of the eye, although tending 
toward spontaneous recovery, deserve careful supervision and treat- 
ment, since good treatment will shorten their convalescence, make 
them much more comfortable and ensure a complete recovery, 
except perhaps in the rarest instances. 

The eyes should be protected from light but not bandaged. The 
patient should be kept in a moderately shaded ward. Eye shades 
which are satisfactory can be made out of three or four thicknesses 
of the blue paper in which various hospital supplies are wrapped. 

The eyes should be gently irrigated in severe cases every three or 
four hours with some bland solution. Normal saline, soda bicarbon- 
ate 1 per cent., or boric acid are all good, best heated to about 100° 
I. before using. Following this a drop of liquid paraffin may be 
instilled or in the later stages argyrol in a 25 per cent. solution is 
found to be soothing. Castor oil theoretically is good, as mustard 
gas is dissolved by animal and vegetable but not by mineral oils. 
In practice, however, it is found to be more irritating than liquid 
paraffin. 

Atropin should be used in all cases in which the cornea is involved 
and a 1 per cent. solution instilled twice a day will usually be found 
to keep the pupil well dilated. As a rule, atropin may be discon- 
tinued in two or three days, but not in those cases with marked 
corneal involvement. 

Cocain should not be used as a routine, but is valuable for the 
first examination of the eye to relax the spasm of the lids. 

Dionin in 5 per cent. solution has been tried in gas cases but 
discarded. 

When hyperemia of the conjunctive exists for a long time a mild 
astringent collyrium may be used. 

As the irritation subsides the corneal condition clears and the 
injection begins to disappear. Then it is very important to get these 
patients up and to accustom them to a greater degree of illumination. 
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AN INFLUENZA EPIDEMIC IN SOLDIERS. 


By SamueEt Brappury, M.D., 
FIRST LIEUTENANT, M. R. C., UNITED STATES ARMY. 


DvuRING the early summer of 1918 an epidemic of what was prob- 
ably influenza occurred in this regiment, 11th Engineers, and for a 
time seriously impaired its working strength. The explosive nature 
of the epidemic, the comparative mildness of the disease and short 
duration of illness in each case, the absence of complications and 
yet the extraordinary manner in which the disease cut down the 
number of effectives are of interest. The daily incidence of new 
cases and the number of days each man spent in quarters were deter- 
mined from the daily sick reports of the companies. Remarks on 
the disease itself and on the temperature associated with it are from 
notes and temperature charts prepared during the latter part of 
the epidemic. 

In May and until June 13 the entire regiment was camped on a 
wooded hill, the tents being scattered under the trees to obtain the 
best concealment, but company grouping being maintained. On 
the latter date the regiment moved and on arrival at the new loca- 
tion, on June 15, camp was pitched in the regulation manner in an 
open field. On June 18 Company E left this camp, moving about 
one hundred miles, and on June 19 Company C and the Head- 
quarters Detachment moved about ten miles distant. The remain- 
ing companies preserved their original locations and arrangements 
until the early part of July, when the epidemic had subsided. During 
all of this period the weather was very dry and at each camp dust 
from the roads was very heavy. It is thought that the railway 
journey, with the men crowded into box cars, had considerable 
influence in the increase of the infection in all companies after 
June 13. : 

In the whole epidemic cases occurred in two distinct groups: The 
first group, May 19 to June 8, included 95 cases, 65 of these being 
in Company B, and the second group, of 518 cases, June 9 to July 
3, occurred throughout the regiment, with but 9 cases in Company 
B, and of these 6 were in the company officers, where the infection 
had not been previously. The Medical, Transportation and Head- 
quarters Detachments each had its epidemic, but these cases have 
not been included in this report. One note was made in the cases 
in the Medical Detachment; the enlisted men here were caring for 
the sick, were thus freely exposed and nearly the whole detachment 
was taken ill during the first period. 
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The course of the disease in each company during each period is 
graphically represented in the following chart: 


May June duly 
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The disease appeared in Company B on May 19. By May 21 
there were 11 men in quarters, some of them apparently quite sick. 
A quarantine was then established over the whole camp and between 
the companies. Also, the men as they reported sick were grouped 
into isolation tents and there kept strictly away from the well men 
in the company, even their food being brought to them by enlisted 
men of the Medical Corps. Company B developed 65 cases; the 
largest number admitted was 19 on May 22 and the greatest num- 
ber in quarters on one day was 47 on May 24. The other cases 
were: 8 in Company A, 11 in C, 5 in D,6 in F and none in 
Company F, a total of 95 cases, with a loss of 408 “man days.” 
By June there was but 1 case, in Company A, in camp. Four days 
later 5 new cases had appeared in Company D. The following day, 
June 13, as the regiment had orders to move, every case in camp 
was sent to hospital. The move was made in the usual freight cars, 
22 men to each car, and consumed thirty-six hours. On the morning 
of arrival, June 17, there were 7 new cases, all in Company D. On 
June 17 there were 36 new Gases admitted, and this company epi- 
demic reached its high mark of 98 cases in quarters on June 20. In 
Company F the first case was on June 17; there were 28 new cases 
on June 19 and on June 21 there were 70 men in quarters. Com- 
pany E had 2 cases the day of its departure, June 18, and the next 
day 41 cases were admitted, with the greatest number in quarters, 
102, on June 22. Company C left the morning of the 19; by “Taps” 
that night had admitted 30 men and reached the high mark of 77 
on June 22. The epidemic in Company A was not so explosive in 
character, the greatest number in quarters at any one time being 
38 and the largest number of admissions 15, both being on June 23. 
Cases in all companies in the second period totalled 518, with 70 in 
Company A, 9 in B, 115 in C, 123 in each of D and E Companies 
and 78 in F, with a loss of 2198 “man days.”’ In the whole epidemic 
there were in the 6 companies 613 men sick, and it was found that 
the average time in quarters was 4.26 days per man. After dis- 
charge from quarters they were allowed to remain at some light duty 
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for one to three days. There were 22 men sent to hospital, including 
7 cases sent on June 13 when the regiment moved. The time lost by 
these hospital cases and that by the men on light duty has not been 
included in the estimate of time lost, as neither could be accurately 
estimated. It is interesting to note the few cases in Company B 
in the second period, showing that the company was rendered im- 
mune by the earlier infection. ‘That immunity was slight or of short 
duration is evident, as there were undoubted recurrent cases. 

The onset of the diséase was sudden, often developing in a few 
hours, with fever and chilliness, prostration, headache and vertigo. 
There was usually general muscular soreness, an irritative non- 
productive cough, a slightly sore throat and injected conjunctive, 
and constipation often obstinate. The headache was frontal, usually 
severe and often described as being in or behind the eyeballs; mus- 
cular pain was most severe in the lumbar region, but a number of 
men complained of severe pain in the muscles of the upper abdomen. 
In a few cases there were diarrhea and vomiting at the onset. 
Nearly every case was marked by 3 outstanding features: a thickly 
coated tongue, marked enlargement of the glands over the mastoid 
process and a red throat with slightly swollen tonsils, the tongue 
especially being distinctive, with a thick moist yellow coat. In many 
of the cases with high fever and severe headache the face was red- 
dened and appeared slightly swollen; the neck was slightly stiff and 
there was a blotchy erythema over the chest and upper abdomen. 
A certain number of these severe cases had a patch of apparent 
ecchymosis in the soft tissues of each upper eyelid. Drowsiness was 
marked, most of the men sleeping all day, and if wakened very soon 
dozing off again. Epistaxis was noted in about 30 cases. Cough was 
nearly always present, frequent and harassing for the first two or 
three days, then usually disappearing altogether, but often becoming 
loose, with mucopurulent expectoration. Delirium was noted but 
once. Except for a few cases which developed severe bronchitis 
examination of the heart and. lungs was negative; the spleen was 
not enlarged and reflexes were normal. In 211 cases from Com- 
panies A, B, D and F records of the temperature (by mouth) were 
kept. In this series the average duration of fever was 2.25 days. 
Some men had fever for but one or two observations; the longest 
duration of fever in which no complications were found was in 10 
vases five days, all but 3 of which had temperatures higher than 
103° F. It was not the rule, however, that high fever was of longer 
duration. Two of the patients with temperatures over 104° F. had 
but two days of fever, and of the cases with 103° F. or more 2 had 
fever for a day and 22 had but two days of fever. The highest 
temperature was 104.6° F. There were 64 cases whose temperatures 
reached 103° F., and of these 15 had 104° F. or more. In 16 cases 
the fever did not reach 100° F. The highest point in the fever 
curve was reached on the first day in 152 cases, on the second day 
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in 56 cases and on the third day in 3 cases. Defervescence occurred 
rapidly, 7. e., in twelve hours, in 113 cases and gradually in 98 
vases. After fever had disappeared physical weakness was marked 
for two or three days and the men were not, as a rule, fit for duty in 
less than four days. Often backache persisted for several days after 
the disappearance of the fever. 

Complications were quite uncommon, there being 4 cases of 
bronchopneumonia, 1 case of frontal sinusitis, 2 cases of discharg- 
ing ears, both in men who had a chronic suppurative otitis media, 
and about 10 cases of severe laryngitis. There was 1 death, broncho- 
pneumonia, occurring some days after the soldier had been sent to 
the hospital. A number of cases relapsed in two or three days after 
being allowed up. These relapses were, as a rule, more severe than 
the primary attack, especially in the respiratory symptoms, though 
the lungs were negative to physical examination. Second attacks, 
occurring two weeks or more after the first attack, were seen, but 
were uncommon. 

Medication was limited to an initial purge and sodium salicylate. 
On a number of cases acetphenetidin was tried, but these men were 
not as comfortable and the muscular pain especially was not re- 
lieved. In 2 cases the sodium salicylate was held responsible for 
nausea and vomiting. All were given a light diet, mainly soups and 
toast, and an effort was made to keep every case in bed until fever 
had disappeared. 
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SYPHILIS AND Pusiic Heatru. By Epwarp B. Vepper, A.M., 
M.D., Lieutenant-Colonel, United States Army. Pp. 314. 
Philadelphia and New York: Lea & Febiger, 1918. 


Tne author of this book has compiled the important features of 
syphilis in its relation to the public health, both from the military 
and civil standpoint, in the United States. 

In view of the great prevalence of the disease and its almost com- 
plete lack of sanitary control in civil communities, this book, appear- 
ing from the pen of a well-recognized military authority at a critical 
time in the nation’s history, is particularly pertinent, and because 
of the completeness and conclusiveness of the statistics furnished 
should command the serious thought and consideration of all phy- 
sicians, laymen, legislators and public health officials. The mor- 
bidity and mortality of syphilis, as attested by life insurance com- 
panies and syphilologists generally, is accorded detailed description. 
The book contains four chapters devoted to the prevalence of 
syphilis, the sources of infection and methods of transmission, per- 
sonal prophylaxis and public health measures. In the appendix 
the technic of the Wassermann reaction is described, and the critic 
feels it his duty to take certain exceptions; notably to the employ- 
ment of double units of complement and amboceptor, reliance 
exclusively upon the use of cholesterinized antigen and the employ- 
ment of amboceptor “papers’’ instead of the properly preserved 
liquid. As a whole the work contains much interesting, valuable 
and indispensable knowledge and is destined to occupy a foremost 
place among the best contributions to this much neglected and 
timely sanitary problem. B. A. T. 


SCOPOLAMIN—MORPHIN SEMINARCOSIS DURING Labor. By WILLIAM 
OsBoRNE GREENWOOD, M.D. (LeEeps), B.S. (Lonp.). Pp. 115. 
London: Oxford University Press, 1918. 


Tuts brochure is a monograph which is intended to show that 
the suffering during labor is reduced by means of the use of scopo- 
lamin-morphin seminarcosis, while the risks vanish to a negligible 
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quantity when reasonable care is used. The author has had quite 
an experience with this method of conducting labor, and in order 
to properly answer all the queries that have been directed to him, 
he deemed it best to present the available literature, together with 
his own personal beliefs and experiences, in this little volume. 
Throughout the work the author is careful to discriminate between 
amnesia and analgesia, since the former state is the one desired in 
this work, while analgesia is unnecessary and represents, as a rule, 
an overdose of the narcotics. It is of interest to note that the author 
suggests that the birth-rate of England, which has fallen as a result 
of the war, might be considerably increased if the women could be 
assured that labor can be made practically painless by the applica- 
tion of this technic. The book is well written and amply fulfils 
the purpose for which it was intended. Fr. B. B, 


Miuirary Surcery. By Pearce PeENHALLOw, M. R. C., 
U. S. A.; Chief Surgeon, American Women's War Hospital. 
Second edition. Pp. 519; 225 illustrations. London: Henry 
Frowde and Hodder & Stoughton, 1918. 


Many books intended to cover the needs of the beginner in war 
surgery published since this war began have been new editions of 
works in use before the war which have been changed in varying 
degree to meet the new conditions. This applies particularly to 
the operative surgeries. Penhallow has devoted himself entirely 
to military surgery as it has been developed by this war, and par- 
ticularly as it has developed im his own hands from a wide personal 
experience. The great difference between military and civil prac- 
tice makes necessary attention to detail in connection with the 
more severe varieties of war wounds, the character of the missiles 
producing them, the difficulties of transportation and the severe 
infective and other complications which arise. In this second 
edition the chapter on treatment has been entirely revised and the 
methods brought up to date so far as possible. One chapter is 
devoted to a description, with many good illustrations, of the 
various missiles used in this war, including the various kinds of 
shells, shrapnel, grenades, bombs and mines. There are also 
numerous illustrations of wounds produced by these missiles and 
their fragments. The advances made in the treatment of infected 
wounds are given prominence, while the greatest part of the book 
is given up to a systematic discussion of the wounds of the various 
parts and tissues of the body, case reports being made use of very 
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frequently. Its chief virtue is in the intimate touch it affords with 
the actual conditions in the surgery of the present war. In this way 
it must be of muck value to the surgeon about to enter this field. 


A Text-Book ON GONORRHEA AND Its CoMPLicATIONsS. By 
GEORGES Lvys, late Assistant to the Urological Clinique, Hépital 
Lariboisiére, Paris. Translated and edited by ARTHUR ForRSTER, 
late Resident Medical Officer, London Lock Hospital. Second 
revised edition. Pp. 386; 201 illustrations and 3 colored plates. 


New York: William Wood & Co. 


Tus work ranks as one of the very best if not the foremost on 
the subject of gonorrhea and its complications. From a prolonged 
experience the author has learned the absolute efficiency of certain 
remedies over others that for generations have been routinely de- 
scribed in text-books and possessed comparatively little or no value. 
He therefore has avoided enumeration of these old obsolete meth- 
ods and has given a full description of the modern and more accurate 
therapeutic measures leading to certain cure. The first edition of 
Luys’ Traité de la Blennorrhagie appeared in 1912. Since then it 
has been translated into Spanish, Russian and English. 

The book contains twelve chapters. The first is of historical 
interest and presents the development of our knowledge of the 
etiology and therapy of the disease. The following chapters deal 
with the gonococcus in its biological, staining, cultural and clinical 
aspects, referring especially to its dangers and the social and legal 
questions relative to gonorrhea. A chapter is devoted to the non- 
gonorrheal urethritides. The anatomy of the urethra and its appen- 
dages and the pathology of gonorrhea are specially considered. The 
clinical picture of the disease, including the symptomatology, diag- 
nosis, and treatment of the disease, is given careful, accurate and 
complete attention. Urethroscopy as an essential to proper diag- 
nosis and treatment in selected cases is naturally accorded a most 
important and valuable chapter by one of its recognized masters. 
The numerous complications of the disease are fully described and 
a special chapter is devoted to gonorrhea in women and children. 
The last two chapters, which are most important, give a full deserip- 
tion of the treatment of acute and chronic gonorrhea. Emphasis is 
bestowed upon those therapeutic measures that have withstood the 
test of time and if properly applied lead to certain cure. 

In the group of complications the critic notes the absence of 
mention of gonorrheal roseola, a rare hut certain occurrence. The 
reviewer observes the author’s chief reliance on endo-urethral cauteri- 
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zation with the galvanic cautery for the treatment of all papillo- 
matous proliferations of the urethra and feels it his duty to direct 
attention to the superiority of electrocoagulation or fulguration for 
the destruction of these excrescences. 

The book is well illustrated, largely with original figures, a note- 
worthy feature in this new edition being the omission of a number 
of figures showing instruments of German manufacture. Two new 
illustrations have been added. Other changes noted are the strong 
advocacy of colloidal preparations, especially colloidal silver. The 
translator and editor has added a few remarks on electrical treat- 
ment and vaccines and has made other revisions in the text where 
it was thought to be advisable. The publishers are to be commended 
upon the excellence of type, freedom from typographical errors and 
admirable character of the illustrations. B.A. T. 
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Experimental Meningococcus Meningitis.—Austrian (Bull. Johns 
Hopkins Hosp., No. 330, xxix). Owing to the circumstances under 
which research was carried out monkeys were not available. Rabbits 
were used. Cultures of meningococci which were introduced into the 
spinal canal in the lumbosacral region produced a rapidly fatal inflam- 
matory reaction most marked at the base of the brain. In certain in- 
stances, positive cultures were obtained from the nasal mucous mem- 
brane. In only two of ten anima's did invasion of the blood stream 
occur. In a new series of twenty rabbits, suspension of meningococci 
were injected into the nasal mucous membrane. None of these animals 
developed meningitis. Two developed positive blood cultures. This 
may have been due to the direct injection into the small bloodvessel. 
In another series of fifteen rabbits similar suspension was injected into 
the ear vein. Meningococci disappeared from peripheral circulation 
within an hour and a quarter and none of the animals developed 
meningitis. Hyperemia of the choroid plexus and of the meningeal 
vessels was produced by preliminary irritation of the meninges pro- 
duced by injection of normal rabbit serum and from thirty to fifty 
minutes later the animal was given an injection of standard suspension 
of the meningococci into the ear vein. In two animals of twenty so 
treated, killed one hour after injection, meningococcus was found in 
smears and was obtained from the spinal canal, in one, in pure culture. 
Three other animals developed typical fatal meningitis. From the 
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above the author believes it is demonstrated that meningococcal sepsis 
in the rabbit may lead to the development of a metastatic meningitis 
when there is a preéxistent hyperemia of the meninges. 


Peptic Ulcer, with Special Reference to Roentgen-ray Diagnosis. 
BAETJER and FRIEDENWALD (Bull. Johns Hopkins Hosp., No. 330, 
xxix). An additional series of 743 cases of peptic ulcer has been fol- 
lowed not only clinically but by careful roentgen-ray study. In 185 
cases, the diagnosis was definitely proved by operation. In 323, clini- 
cal symptoms as well as positive roentgen rays indicated that the diag- 
nosis was undoubtedly correct; 235 cases lacked some important signs, 
although in a large number the roentgen-ray findings were definite. 
From this study the authors conclude: (1) The roentgen rays offer 
most valuable assistance to the diagnosis of peptic ulcer, and although 
this method is not yet sufficiently well developed to be relied upon alone 
without entering into the clinical aspects of the disease, it is of the 
greatest diagnostic help in obscure cases. Positive roentgen-ray find- 
ings are noted in about 84 per cent. of cases of peptic ulcers and in 79 
per cent. of cases operated upon. (2) In duodenal ulcer there is exces- 
sive hypermotility of the stomach with rapid evacuation of the con- 
tents, so that the greater portion is extruded within the first half-hour; 
there is hypermotility of the duodenum with formation, usually, of a 
deformity which remains fixed in all of the examinations. (3) The 
diagnosis of gastric ulcer is dependent upon two conditions, namely, 
the functioning of the stomach and the finding of the filling defect. 
It is only when the filling defect is situated along the anterior surface 
of the stomach and along the anterior surface of the lesser and greater 
curvatures that it can be demonstrated. On the other hand it matters 
not what the situation of the ulcer is, the functions of the stomach are 
materially affected. We have in this condition an excessive irritation 
from the ulcer, with consequent hypermotility and a spastic condition 
of the pylorus, so that for the time being there is practically no expul- 
sion of bismuth. It is only when the spasticity relaxes that a portion 
of the bismuth is expelled. In gastric ulcer, wherever its situation, we 
can always look for a certain amount of retention of contents. There 
is always a more or less marked hour-glass formation. According to 
our observations the functional signs are often as important as the 
presence of the filling defect in arriving at definite conclusions, inas- 
much as in 8 per cent. of our cases, although there were no defects 
found, the functional changes pointed definitely to ulcer. (4) The 
greatest difficulties arise in the diagnosis of complicated cases; that is, 
when adhesions are present. These so frequently mask the usual find- 
ings that it is often impossible to determine whether there is really an 
ulcer of the stomach at hand or a lesion of some other organ. When 
the ulcer is situated at or near the pylorus, signs of partial obstruction 
frequently aid in establishing the diagnosis. (5) The roentgen rays 
afford an almost absolute means of differentiating between gastric 
and duodenal ulcer. (6) By means of the roentgen-ray examination 
we generally rule out the presence of ulcer. (7) We can approximately 
determine the degree of healing as well as recurrence of an ulcer which 
cannot be as certainly determined in any other way. (8) One can 
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obtain sufficient evidence as to the extent and induration of the ulcer 
and degree of obstruction to guide us, in a measure, as to the neces- 
sity of surgical intervention. 


Clinical Study of 400 Patients with Bronchial Asthma.— WALKER 
(Boston Med. and Surg. Jour., August 29, 1918). All patients were 
tested by the skin or cutaneous method for sensitization to the proteins 
of animal hair or dandruff, food, bacteria and pollens; 48 per cent. 
gave a positive skin test, the criterion for a positive test being an urti- 
‘arial wheal measuring at least 0.5 em.; “75 per cent. of the patients 
who began to have asthma during infancy (under the age of two) were 
sensitive; between the ages of two and fifteen, 66 per cent. were posi- 
tive; between the ages of fifteen and thirty-five, 52 per cent. were 
positive; between the ages of thirty-five and fifty, 23 per cent. were 
sensitive; and none were sensitive when the age of onset was after 
fifty." Walker shows that sensitization to the protein in animal hair 
(horse, dog, cat, wool) was most marked under ten years of age (45 
out of 75 sensitive cases) and that succeeding ages show a gradual 
decrease in number thus sensitive. Sensitization to food proteins appar- 
ently is much more common in infants. Of all food cases one-half 
were sensitive to cereals, wheat being the chief offender; next to wheat 
ranks the egg, while fish, potato and casein are close thirds. In the 
case of pollen proteins, timothy and ragwood hold chief place among 
the early and late pollens, respectively, while in the author’s findings 
sensitization to rose, red top, daisy and golden rod was infrequent. 
All ages up to forty showed about the same frequency of sensitization 
to bacterial proteins, more being sensitive to Staphylococcus pyogenes 
aureus. As to treatment the author says: “If a patient is sensitive 
to food proteins, such food should be omitted from the patient’s diet 
for at least a month. In this series of cases nearly all such patients 
have been relieved of asthma. Attempts to desensitize the patient 
against offending food protein by the subcutaneous injection of or by 
feeding gradually increasing amounts of the protein have failed. We 
have reasons for believing that total abstinence from the offending 
protein for a long interval automatically desensitizes the patient for 
that protein. Patients who are sensitive to bacterial proteins may be 
successfully desensitized against such by treatment with vaccines of 
those organisms. Patients who are sensitive to pollen proteins should 
be treated in anticipation of the season.” 


Influence of Menstruation on Acidosis in Diabetes Mellitus. 
Harrop and Mosentuat (Bull. Johns Hopkins Hosp., July, 1918, 161). 
The authors give detailed study of a very severe case of diabetes mel- 
litus in a colored girl, aged eighteen years, whose tolerance for carbo- 
hydrates was unaffected by starvation. During her stay in hospital she 
menstruated once. At the onset she complained of abdominal pain, 
refused food, developed hyperpnea and drowsiness, and there was 
involuntary twitching of the facial muscles. Laboratory data showed 
increase in acidosis. With cessation of flow all symptoms of coma dis- 
appeared. During the next period while at home the patient went into 
a state of coma and died. 
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Further Observations on the Results of Blood Transfusion in War 
Surgery.—Ropertson and Watson (Ann. Surg., 1918, Ixvii, 1), in a 
previous paper, gave the results of blood transfusion in a few cases of 
secondary hemorrhage, with a description of the Lindeman syringe- 
cannula method. Since that time opportunity has arisen of extending 
its application to cases of severe primary hemorrhage aécompanied by 
shock. The results of these cases are presented in this paper. They 
have shown: (1) That certain cases heretofore considered as inoperable 
and others exceedingly bad surgical risks often may be revived to a 
degree which not only permits of radical operative measures but ensures 
a good prospect of ultimate recovery. (2) In other cases in which the 
postoperative condition is one of progressively increasing shock, due 
to the initial loss of blood and to the severity of the operative measures 
required, blood transfusion is a permanent resuscitative measure of 
extreme value; the largest factor in the causation of the shocked con- 
dition as seen in patients admitted to a casualty clearing station appears 
to be the loss of blood, except in the case of visceral injury. In 2 cases 
hemolysis hastened the death of the patient—in one of these the citrate 
method was used. The possibility of hemolysis certainly is present, 
but the danger of its occurrence is slight in comparison with the danger 
of operating on a shocked and exsanguinated patient. The results in 
this series of 36 patients of severe primary hemorrhage may be classified 
as: life-saving, 22; immediately beneficial but died from infection or 
operation, 9; no benefit, 3; harmful, 2; total, 36. Although the mor- 
tality in this series of cases is comparativly high it must be remembered 
that all the patients were in a desperate condition, and with perhaps 
one possible exception could not have been expected to survive if the 
procedure had been withheld. 


The Use of Dichloramine-T in Wounds.—Lere and Furness (Ann. 
Surg., 1918, Ixvii, 14) say that from comparative studies on large num- 
bers of cases between the results obtained from the Carrel technic and 
Dakin solution and the dichloramine-T with a simpler technic they have 
been able to obtain as good results from the latter as they ever obtained 
with the former. In addition they found: (1) That skin irritation will 
not occur if the wounds are not covered with thick occlusive dressings; 
this means the use of the smallest possible amount of gauze dressings and 
bandage. (2) The small amount of exudates from wounds treated with 
dichloramine-T makes it practical to use these thin dressings, and in 
their dispensary at the Pennsylvania Hospital there has been a saving 
of 75 per cent. of the gauze and bandages formerly used. Further, a 
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still greater saving in dressing material and time results from the 
decrease in the number of the dressings required for each wound during 
the period of healing. Rarely is it necessary to dress a wound, even 
during the first few days, more frequently than once in every twenty- 
four hours, and after that, intervals of forty-eight and seventy-two 
hours are usual. (3) Dichloramine, unlike the aqueous hypochlorite 
solution, has no effect upon the knots of catgut ligatures and no dis- 
integrating effect upon the catgut itself. The occurrence of secondary 
hemorrhages in wounds treated by the Carrel method was not uncom- 
mon in their experience in the American Ambulance. Captain Sweet 
reports that in his 1200 cases of major infected military wounds treated 
with dichloramine-T there was not one secondary hemorrhage. (4) 
Two great stress cannot be laid on the value of dichloramine as a deodor- 
ant dressing. The absence of the usual disagreeable odors in their 
wards containing fecal fistule is a general observation. During the 
last two months it has been used routinely in the wards of the Oncologic 
Hospital in Philadelphia. Where formerly these putrid, sloughing, 
malignant tissues were irrigated every two hours with all kinds of 
solutions, with indifferent success in the control of infection and with a 
persistence of the offensive odor, now they are packed lightly every six 
hours with gauze saturated with a 5 per cent. solution of dichloramine-T. 
Not only has the odor disappeared entirely but the wound infections 
have been controlled. At the primary operation all foci of infection and 
of devitalized tissue must be removed when possible by surgical pro- 
cedures. 


Clinical Study of P\\od-pressure and Hemoglobin in Postoperative 
Shock, Hemorrhage “4nd Cardiac Dilatation.—Po Lak and Herrrer 
(Surg., Gynec. and Obst., 1918, xxvi, 312) say there is a constant rise of 
5 to 15 points in the hemoglobin readings following anesthesia with 
ether when such anesthesia occupies more than thirty minutes. Con- 
sequently, allowance must be made for this rise in using hemoglobin 
estimations as a diagnostic sign in internal bleeding. The erythrocyte 
count is also increased, but its variation from the preoperative is so 
slight that it does not warrant any conclusions. In the majority of 
cases there is a moderate fall in both the systolic and diastolic blood- 
pressure following ether anesthesia. The blood-pressure returns to the 
normal, that is, to the preoperative reading in twelve to forty-eight 
hours. The inhalation of oxygen after the withdrawal of the ether 
vapor diminishes this fall in blood-pressure, but is only transient in its 
effect. In cases of shock, especially when there has been much blood lost 
during the operation, the fall in blood-pressure is greater than after long 
operation without blood loss, dropping from 10 to 5 mm. The pulse- 
pressure is a better index of hemorrhage or cardiac failure than the 
systolic pressure. There is a constant rise in the leukocyte count in 
hemorrhage while the leukocytes fall in shock. 


Provocative Wassermann Test in the Clinical Diagnosis of Syphilis. 
—Srokes and O’LEary (American Journal of Syphilis, 1917, i, 629) 
says that the so-called provocative Wassermann test is based upon an 
observation made by Gennerich in 1910 and confirmed by Milan, to 
VOL. 156, No. 5. 
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the effect that a syphilitic serum weakly positive or even negative 
before can be rendered strongly positive following an injection of sal- 
varsan. Gennerich conceived the reaction to be a phase of the Herx- 
heimer reaction and ascribed to it considerable value in the detection 
of latent syphilis, especially in cases in which treatment had been given 
followed by arest period. From a study of 103 cases in which an injection 
of salvarsan was given to provoke a positive Wassermann after a negative 
test, presumptive, but not conclusive evidence of a provocative effect 
was obtained. A knowledge of the tendencies and limitations of the 
Wassermann technic employed should form a part of any study of 
the clinical value and interpretation of the provocative Wassermann 
test. Such a study on a series of repeated Wassermann tests in the 
Mayo Clinic seemed to indicate that the tendency of the technic was 
conservative and against the conversion of negative into positive 
reaction without the administration of salvarsan. It seems probable 
that both individual technical variations and variations in the reagents 
are a factor in the results in addition to the provocative effect. Positive 
provocative effects were obtained in 18.4 per cent. of 103 cases. The 
provocative test was of value in recognizing as insufficiently treated 
2 out of 6 cases (33.3 per cent.) in which it was applied to determine 
whether a cure had been attained. A strictly controlled and completely 
worked-out provocative procedure involves an amount of labor which 
makes it clinically inapplicable, and it seems probable that this same 
obstacle will keep it in the field of presumptive rather than conclusively 
demonstrated clinical phenomena. The provocative test in their 
series seemed to be of service in active deep-seated visceral, osseous and 
central nervous system syphilis, where it was most needed, fairly 
efficient (40 per cent.) in latent syphilis and most often positive in late 
cutaneous and mucous membrane manifestations where the diagnosis 
can often be made morphologically. Their results do not suggest that 
the provocative is entirely a Herxheimer reaction phenomenon, since 
local and symptomatic Herxheimer reactions occurred in our series in 
cases in which no provocatiye effect could be recognized as well as in 
cases showing a provocative effect. It is possible, however, that the 
use of several very sensitive antigens might demonstrate an effect not 
detected in routine procedures. At its best the test yields a rather small 
return for the amount of trouble, and if overelaborate is subject to 
the same risk of error as the oversensitive Wassermann test. The 
percentage of cases whose syphilis was suspected from clinical examina- 
tion ran parallel to the percentage shown to be syphilitic by therapeutic 
test and far in advance of the number shown to be syphilitic by the pro- 
vocative test. Positive therapeutic effects were obtained in 63.1 per 
cent. of 38 cases and in 65.2 per cent. of 23 cases in which the provoca- 
tive test had failed to establish the presence of syphilis. The provoca- 
tive Wassermann would seem to be of little value in the absence of 
clinical evidence of the disease, and to be inferior both to clinical judg- 
ment and the therapeutic test in the recognition of obscure cases. 


Acriflavine and Proflavine.—Carstaw and TremMpLeton (Lancet, 
May 24, 1918, p. 684) say that both substances have been extensively 
observed, clinically, histologically and bacteriologically, and it is now 
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permissible to formulate several conclusions which apply to the action 
of both: (1) Action on bacteria in infected wounds: The application 
of flavine to infected wounds does not render them bacteriologically 
sterile. Flavine is clearly antiseptic, not disinfectant, in action. The 
diminution in the numbers of the organisms might suggest a bacteri- 
cidal action, but their persistence and viability favor the view that 
the absence of inflammation and suppuration may be due to neutrali- 
zation of the toxins. Bacteriological investigation is of little value 
in judging of the progress of the wounds. (2) Action on tissues: There 
is a complete absence of evidence of damage to the tissues when these 
salts are used in solutions not stronger than 1 to 1000. There is no 
necrosis of any of the exposed tissues. The writers disagree abso- 
lutely, with the opinion expressed by Fleming regarding the action of 
flavine on leukocytes. Whatever be its effect on these cells in vitro 
their activity in wounds was unimpaired after many days’ exposure 
in this antiseptic. The reparative changes are undoubtedly delayed 
to a certain extent. (3) Value in treatment of infected wounds: 
These salts are of undoubted value in controlling and preventing the 
spread of sepsis, as is shown by the rapid improvement in local and 
general conditions. This object having been obtained there is advan- 
tage in continuing their use, as a condition is reached in which repara- 
tive changes are slow, although not by any means absent. Following 
on the substitution, after a few days, of a more stimulating antiseptic, 
e. g., eusol, a “clean” wound is obtained sooner than by any other 
form of treatment known to the writers. Owing to the limitation of 
sepsis and the consequent small amount of sloughing there is much 
less liability to secondary hemorrhage. There is no evidence of any 
general toxic effect. (4) Essential points in treatment: (a) Necessity 
for adequate preliminary surgical measures; (b) necessity for continuous 
supply of the antiseptic to all parts of the wound; (c) no necessity for 
frequent changes of the dressings; (d) the formation of the fibrinous 
membrane is a useful clinical guide, indicating when a more stimulating 
antiseptic ought to be substituted. 

Osseous Cysts and So-called Giant-celled Sarcomata. — PLaTovu 
(Ann. Surg., 1918, xvii, 312), of Christiana, Norway, on the basis of a 
clinical and histological study of this subject, concludes that ostitis 
fibrosa with formation of tumor is not very rare. It occurs most often 
in young individuals, but may also be found in persons of fifty to 
sixty years. ‘Trauma appears in many cases to be an etiological factor, 
although we are unable to explain how it can cause the disease or 
influence its genesis. The course of the disease is chronic, with com- 
paratively slight symptoms, rheumatic pains and a slow swelling of the 
affected bone. The general health is good. Spontaneous fracture 
or bending of the bones may occur. The roentgen photograph is 
often typical, but sometimes it is impossible to decide whether the 
diagnosis might not with equal correctness be given to sarcoma. The 
treatment is exclusively surgical, all diseased tissue must be carefully 
removed, albeit with an obligation to be as conservative as possible. 
When the bone is opened the cavity is found to be more or less filled 
with a brownish-red or sometimes yellowish, crumbling tumor tissue. 
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The borderline is, as a rule, sharply drawn, although the same tissue 
may be found outside the periosteum. Under the microscope the 
destruction of the bone is seen to take place in a connective tissue with 
a few cells, 7. e., fibrous marrow. Formation of new bone is also seen. 
The tumor-like mass is built up partly by very polymorphous cells, 
with numerous and uncommonly large giant cells, partly from a fibrous 
tissue with few cells. Mucous tissue with softening and formation of 
cysts also occurs. It is sometimes difficult to decide that the diag- 
nosis is not sarcoma. The disease is benign even when the periosteum 
is perforated. 


Regeneration of Bone.—Bera and THALIMER (Ann. Surg., 1918, 
Ixvii, 331), from an experimental study and a review of the literature, 
say that periosteum devoid of adherent bone cells when transplanted 
into foreign tissues produces bone. Endosteum and osteoblasts lining 
Haversian canals in bone transplants produce bone very actively. 
The cambium layer when adherent to transplanted cortex produces 
bone. Some bone cells in the transplants are able to persist for almost 
a year, but most of the bone is absorbed. Fully developed adult bone 
cells, although they may remain alive for a considerable period, do not 
reproduce themselves and form bone. Very young lacunar cells (fre- 
quently erroneously called bone cells) can reproduce themselves and 
form new bone. Transplanted bone is absorbed not only by osteo- 
clasts but also by a direct action (biochemical?) of growing, young 
bone, and the transplanted bone is replaced either by a creeping for- 
ward of the new bone or a gradual extension or expansion of the new 
bone into the transplant. Marrow spaces and hematopoietic marrow 
are formed in the bone which develops from transplanted periosteum. 
The source of these hematopoietic cells was not determined. Bone, 
when it grows into cartilage, does so in the same manner characteristic 
of the normal embryonic development of enchondronal bone, including 
also epiphyseal line formation. 


Through-and-through Ramrod Wound of Head.—Sruarr (British 
Med. Jour., April 27, 1918, p. 481) reports the case of a girl, aged eight 
years, brought to him with the ramrod of a gun fixed firmly in her 
head. It appears that a gun had been left on a shelf, loaded with the 
charge of gunpowder only and the ramrod left in it. The child in 
pulling something off the shelf had caused the gun to fall forward, 
when it went off. The ramrod had entered the cranium one inch 
above the top of the forehead, half an inch to the left of the middle 
line, and was protruding for some four or five inches from a point 
half an inch to the right of the same line and two and a half inches 
above the occiput. On admission the child was conscious but the 
pulse was scarcely perceptible. There was no bruising of the skin 
nor any hemorrhage, and the ramrod was so firmly fixed in the skull 
that the point had to be sharply tapped with a mallet in order to loosen 
it sufficiently to allow of its removal. For this the child was given 
chloroform and the head shaved and the protruding end of the ramrod 
was painted with iodin before putting it back through the skull. Very 
slight hemorrhage at the point of exit followed the withdrawal. For 
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the first two days the patient vomited when any food was given her 
by mouth, and for the first day the pulse was very low (48) and inter- 
mittent. By morning it was regular and of good volume. The 
temperature was 100.8° on the first night, but by morning of the second 
day both temperature and pulse were normal. During the next few 
days the pulse was occasionally irregular and she complained a good 
deal of headache, but otherwise she made an uneventful recovery. 
The little punctured wounds healed in two or three days by first inten- 
tion, and she was dismissed in perfect health in three weeks, having 
been kept in hospital long enough to make sure that no cerebral symp- 
toms would develop later. 

War Surgery.—Vriannay (Lyon Chirurgical, 1918, xiv, 921) says 
that operation should be done as soon as possible after the injury is 
received, with the removal of all foreign bodies from the joint, thoracic 
cavity or cranial cavity, except only in those cases in which the foreign 
body is buried too deeply in the brain substance. One should practise 
excision of the whole track of the projectile if only soft tissues are 
touched, but if there is a fracture, fragments should be removed sub- 
periosteally and the marrow cavity opened to be sure that no septic 
body remains. Technical details are given in connection with the 
treatment of each region, emphasis being laid particularly on articular 
injuries. Arthrotomy is recommended, to be followed by primary suture 
in those cases in which the projectile only opens the synovial cavity 
without injury to the bone or with limited fracture. Primitive sub- 
periosteal resection is recommended in every case with epiphyseal or 
diaphyso-epiphyseal fracture. The author further discusses the oppor- 
tunity of primitive suture and brings personal statistics of 222 cases 
with 96 per cent. success. Primitive suture is always advisable when 
there is not a too great affluence of wounded and when the surgeon can 
keep his patients for a sufficiently long time. If conditions are not 
propitious for primitive suture the author prefers a secondary suture 
during the first week after operation or even later, sterilization of the 
wound being obtained. The presence of streptococci constitutes a 
contra-indication. ‘The author presents a splendid series of sutures of 
fractures, 7. ¢., suture of the soft parts in fractures, transforming by 
this method open fractures into closed fractures. This method may be 
employed in fractures by the contact of the projectile without penetra- 
tion into the bone, or even if thorough cleansing of the focus is ensured 
by minute intervention. 

Ambrine and a Gutta-Percha-Paraffin Substitute.—Roserr (Lyon 
Chirurgical, 1917, xiv, 1048,) states his experience with ambrine and 
gives the formula (paraffin at a temperature of 48° to 49° C. 
100 gr., and natural gutta-pecha, 3 gr.) of a substitute which has 
the same physical chemical and therapeutic properties as ambrine, the 
composition of which has not yet been published. The method of 
application and the clinical results are identical with the two prepara- 
tions. The dressings with both offer the inconvenience of favoring 
stagnation of the pus. The author, therefore, reserves them both for 
large, dry wounds. If a wound is still discharging, he prefers dressing 
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it with loosely woven gauze, saturated with the paraffin mixture in- 
stead of impermeable layers of sheet wadding. The therapeutic action 
of both preparations is due to impermeability to water and wound 
secretions, and thus in absence of contact with the elements of the 
wound. It protects the wound without sticking to it and thus renders 
dressings painless. 


THERAPEUTICS 


UNDER THE CHARGE OF 
SAMUEL W. LAMBERT, M.D., 


PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


Etiology of Epidemic Poliomyelitis.—The results of a series of 
observations by TsEN (Jour. Exp. Med., 1918, xxviii, 270) may be sum- 
marized as follows: The animals used in these experiments were mon- 
keys and rabbits. Streptococci were isolated from the central nervous 
system of monkeys dead of poliomyelitis, from the central nervous 
systems of monkeys dead of other causes and from the brains of normal 
rabbits. The streptococci isolated from poliomyelitic monkeys did not 
differ from those isolated from monkeys and rabbits dead from other 
causes and no etiology was established between the streptococci and 
poliomyelitis. The writer several times isolated an organism similar 
to the globoid bodies culturally, morphologically and in staining reac- 
tion, but was not able to carry it along for more than three generations. 
The pathogenicity of these organisms has not therefore been tested on 
monkeys. Typical lesions of poliomyelitis were not produced in rabbits 
by the injection of either the poliomyelitic virus or the streptococci. 


The Pharmacology of the Oil of Chenopodium.—SaLant’s (Jour. 
Am. Med. Assn., 1917, lxix, 2016) experiments on animals (rabbits, 
cats, ete.) indicate that oil of chenopodium, even in very small quan- 
tities, may prove very toxic. He notes that sensitiveness to the oil 
persists for from five to nine days and warns that the repetition of a 
non-effective dose within this period may cause serious symptoms or 
death. The toxicity of oil of chenopodium varies largely with the 
nutritional condition of the animal. Fasting or poorly nourished ani- 
mals succumbed to much smaller doses than did those that had been 
receiving a diet rich in carbohydrates for several days before the oil 
was given or when the administration of the oil of chenopodium was 
preceded by a sufficient quantity of fatty oil (olive, cocoanut or castor 
oils). As regards the therapeutic use, Salant concludes that oil of 
chenopodium should be handled with caution when used for internal 
medication, as it has a tendency to affect the central nervous system, 
the heart, respiration, the digestive organs and the kidneys. In renal 
or cardiac disorders the oil should be given in small doses only, while 
in advanced cases of chronic nephritis or heart disease its use would 
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seem to be altogether contra-indicated. As the liver undoubtedly plays 
an important part in detoxifying oil of chenopodium while changes in 
the gastric and intestinal mucosa may accelerate its absorption into 
the circulation it may prove more toxic in hepatic and gastro-intestinal 
diseases. A diet containing a liberal amount of fats and carbohydrates, 
fed at least for several days before the treatment is instituted, may 
render the drug much safer. The routine administration of large doses 
of castor oil before and soon after the oil of chenopodium may prove to 
be of prophylactic value. In the treatment of poisoning, Salant recom- 
mends gastric lavage, since absorption of the oil from the stomach is 
slow; absorption from the duodenum, however, is rapid, hence lavage 
must not be too long delayed. No chemical antidote to oil of cheno- 
podium has been found; the treatment therefore must be symptomatic. 
Experiments on the isolated heart show that digitalis and epinephrin 
are excellent antagonists. Caffein, on the contrary, appeared to 
increase the toxic action of the oil. 


Study of Acute Mercuric Chloride Intoxication in the Dog, with 
Special Reference to the Kidney Injury.—Fifty-six dogs were employed 
in the series of experiments reported by MacNiper (Jour. Exp. Med. 
1918, xxvii; Jour. Pharm., 1918, xi, Proe.). Fifteen milligrams per kilo 
of a 1 per cent. solution was given by stomach tube. For three days 
prior to the administration of the drug observations were made on the 
hydrogen-ion concentration and alkali reserve of the blood, blood-urea 
determinations were made, the twenty-four-hour output of urine was 
recorded, the phenolsulphonephthalein test for kidney function and 
quantitative estimations of albumin were made. MacNider found 
marked variation in the severity of the symptoms of poisoning and in 
the final outcome of the experiments. He classifies the animals into 
four groups: Group I: The animals developed an intense gastro- 
enteritis and all died withing forty-eight hours in a state of collapse 
induced through the corrosive action of the mercury on stomach and 
intestine. The formation of urine was greatly reduced; the elimina- 
tion of phenolsulphonephthalein was not reduced proportionately to the 
inability of the kindey to form urine. The acid-base equilibrium was 
only slightly affected. The reserve alkali showed an early depletion. 
Group II: The animals showed a fairly severe gastro-enteritis which 
improved during the first few days. All the animals of this group died 
within seven days, some in convulsions and others in air hunger. The 
urine output was greatly decreased or entirely suppressed. The out- 
put of phenolsulphonephthalein showed a marked and rapid reduction, 
a retention of blood-urea being associated with decreased elimination 
of the dye. The alkali reserve of the blood was greatly decreased. The 
kidneys showed an acute swelling and necrosis of the convoluted tubule 
epithelium. Group III: The third group showed a moderately severe 
gastro-enteritis and developed a mild grade of acid intoxication, but 
succeeded in reéstablishing their normal acid-base equilibrium. All the 
animals of this group recovered so far as the acute intoxication was 
concerned. Group IV showed a type of intoxication resembling the 
third group. They all recovered from the gastro-enteritis. Following a 
period during which there was an attempt to return to normal, as 
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indicated by an increase in the alkali reserve of the blood and by an 
increased output of phenolsulphonephthalein and urine, the members 
of this group developed an acid intoxication and, like Group I, became 
anuric. The animals in all groups dying from delayed intoxication 
caused by mercury showed a severe type of kidney injury characterized 
by an acute swelling and necrosis of the renal epithelium. All these 
animals either gradually or acutely developed a severe type of acid 
intoxication. There was a definite association between the develop- 
ment of an acid intoxication and the delayed kidney injury, and, further- 
more, the animals which showed the greatest swelling and necrosis of 
the renal epithelium also showed the severest type of intoxication. 


Restorative Effect of Salts of Magnesium and Calcium after Lethal 
Doses of Sodium Oxalate.—In this series of experiments GaTEs (Jour. 
Exp. Med., 1918, xxviii, 305) found that sodium oxalate injected intra- 
muscularly into rabbits in doses of from 0.18 to 0.2 gm. invariably 
caused death after symptoms of excitation and tonic and clonic con- 
vulsions. If, however, small doses of magnesium sulphate (0.4 gm.) 
were injected intramuscularly immediately after the oxalate the develop- 
ment of convulsions was prevented and the mortality reduced by 80 
per cent. Only small doses could be given, as previous experiments 
had shown that doses of magnesium sulphate and sodium oxalate, which 
alone produced only minor symptoms, when combined killed by respira- 
tory paralysis 75 per cent. of the animals. Those rabbits which sur- 
vived the combined dosage exhibited a depression apparently due to a 
specific inhibition of the nervous system, characterized by deep nar- 
cosis, anesthesia and loss of superficial reflexes. The effect of larger 
doses of oxalate with subminimal doses of magnesium was a kind of 
intoxication marked by progressive weakness ending in death. Cal- 
cium aroused these animals temporarily but had no effect on the fatal 
outcome. In another series of experiments the antagonistic effect of 
calcium on oxalate poisoning was noted. When 10 c.c. of a M/8 solu- 
tion of calcium chloride was injected intravenously within one minute 
of the administration of the lethal dose of oxalate all the animals sur- 
vived. The curative effect of calcium upon oxalate poisoning is prob- 
ably due to a simple chemical process; oxalates precipitate calcium 
salts in the animal body, thus reducing the calcium content of the 
body below the amount indispensable to maintain life. The addition 
of calcium chloride in amounts sufficient to restore the calcium content 
of the body’ to the necessary level causes removal of the oxalate symp- 
toms and the recovery of the animal. Gates concludes that the favor- 
able antagonistic action of magnesium against fatal doses of oxalate is 
merely symptomatic in nature while the synergistic action of subminimal 
doses of magnesium and oxalate may be considered as specific, the seem- 
ing contradiction being explained on the assumption that “ oxalates, 
especially in larger doses, aside from the calcium-precipitating prop- 
erty, exert by means of a yet unknown factor a further toxic effect 
which favors the development of excitation and convulsions, which in 
turn lead to exhaustion and death.” The precipitating action of the 
oxalate by decreasing the calcium content increase the effectiveness of 
the inhibitory action of the subminimal doses of magnesium. 
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Influenza Epidemic in a YounG and Grirrirus 
(British Med. Jour., August 3, 1918) base their findings on 1439 
vases which developed between June 21 and July 10. Most of the 
vases were of characteristic type, admitted to hospital with a tempera- 
ture ranging from 101° to 104°, complaining of headache, lumbar 
backache, general muscular pains and sore throat. The majority 
stated that they had been suddenly taken ill. The patients looked ill, 
but apart from fever and some congestion of the pharynx, and in a 
few cases slight bronchitis, presented no other symptoms. The illness 
ran a short course, the average duration of the stay in hospital being 
five days. Usually within twenty-four to forty-eight hours after ad- 
mission the temperature fell by crisis or hovered between 99° and 100 
for a few days. During the period of elevation of temperature the 
patients slept most of the time and did not care to be disturbed. As 
soon as the temperature fell they sat up in bed looking and feeling well. 
Complications were few. Sixteen developed more or less typical lobar 
pneumonia; of these seven died. Bacteriological examination of smears 
and growth of the sputum showed two organisms which were identical 
with Pfeiffer’s bacillus and the pneumococcus. Nine cases with marked 
symptoms were chosen for blood cultures; all were sterile. Of the 
various preventive therapeutic measures the only one which seemed to 
warrant further trial is spraying the nose and throat with acro-flavine 
solution (1 to 1000). 


Clinical Report of Non-specific Protein Therapy in the Treatment 
of Arthritis Snyper (Arch. Int. Med., 1918, xxii, 224) treated 110 
vases of arthritis by injecting stock typhoid vaccine intravenously. He 
found that this treatment was more efficacious than the usual drug 
treatment, often affording relief when the salicylates failed completely. 
The acute, subacute and chronic cases were all benefited; the first 
group showed the most striking effect. In some cases there was a ten- 
dency to recurrence. The symptoms, however, were milder in type and 
usually yielded to intensive treatment. The percentage of recurrences 
was no larger than that usually following drug treatment. Snyder could 
find no evidence that the intravenous injection of foreign protein had 
any injurious effect on the kidney or any other organ, and believes 
that with proper precautions this mode of treatment is not only free 
from danger but is the most efficacious available. 


Report on the “Influenza” Epidemic of 1918.—Gorcn and Wuir- 
TINGHAM (British Med. Jour., July 27, 1918) base their report on the 
first 50 cases which occurred among the members of the Royal Air 
Force stationed at Hampstead. The specific cause of the disease ap- 
pears to be a Gram-negative micrococcus resembling in many respects 
the Micrococcus catarrhalis. Pfeiffer’s bacillus was cultured in only 
8 per cent. of the cases, but direct smears showed influenza-like bacilli 
in 62 per cent. of the cases. The authors suggest that the disease may 
be due to the simultaneous presence of both these organisms—symbiosis. 
The incubation period is short, one or two days. The onset is strik- 
ingly sudden; the patient may go to bed apparently well and wake up 
complaining of headache, malaise, etc., or he may be at work when he 
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suddenly feels giddy and in a few seconds falls to the ground in a state 
of collapse. The commonest initial symptoms are chilliness and malaise, 
which becomes quickly worse so long as the patient is up and about. 
Other important symptoms are general body pains, headache, tightness 
and soreness in the throat and nose and a slight cough. The second 
day finds the patient much worse. Photophobia is extreme, the patient 
is somnolent and the appetite is lost. The bowels are usually consti- 
pated. On the third day the patient usually feels much better, though 
the physical signs are more marked and the cough is troublesome. 
Backache (lumbar) may be very severe. The fifth day usually marks 
the beginning of convalescence, the patient feeling quite well but very 
weak. Convalescence is slow; the majority of patients do not recover 
their strength for a week or ten days after getting up. The physical 
signs are most characteristic on the second or third day. The patient 
appears toxic; his tongue is heavily coated and all the mucous mem- 
branes of the head are injected—there are signs of inflammation of 
the conjunctive, gums, tongue and nasopharynx. Tlie temperature 
rises rapidly and is usually highest on the second or third day, and may 
last three or five days. Defervescence is always by lysis. By the fifth 
day the temperature is normal or subnormal in about two-thirds of the 
cases. The pulse is slow (76 to 110) even when the temperature is con- 
tinuously high. Slight bronchitis is sometimes present. Pneumonia 
developed in four patients. The urine is scanty and highly colored; 
albumin was present in 90 per cent. of all the cases. In the five-day 
fever type of the disease hyaline and granular casts were present in 85 
per cent. of the cases but only in 36 per cent. of the three-day fever 
type. The casts usually disappeared by the fifth or sixth day and the 
albumin by the eighth or ninth. The authors believe that this albu- 
minuria is a part of the disease and is not simply an accompaniment of 
the fever. Blood cultures were sterile. The treatment consists of rest 
in bed on a milk diet. Fluids should be forced. Aspirin appears to be 
almost specific, 10 grains being given three times a day until temperature 
is normal. The bowels must be kept open. No local treatment of mouth 
or throat is necessary. During convalescence the diet should be light, 
and meats, soups, coffee and condiments avoided in view of the slight 
nephritis. Avoidance of bodily and mental exertion must be insisted 
upon until the albumin has disappeared from the urine. 

Nitritoid Crises after Arsphenamin Injections.—In a series of 
300 consecutive arsphenamin injections BerMan (Arch. Int. Med., 
1918, xxii, 217) reports that there were eleven individuals who 
suffered from nitritoid crises even though they were treated with 
properly prepared alkalinized arsphenamin injected with a technique 
lege artis. The problem which the author set himself to solve was the 
solution of the mechanism of these reactions. Since saline solution 
prepared as the arsphenamin solution was prepared failed to elicit the 
symptoms it was evident that foreign protein (moulds, bacteria) in the 
water could not account for the reactions. Schamberg’s hypothetical 
“substance x”’ could not explain the crises, for the same arsphenamin 
was used in all the patients. Sensitization by the previous injection 
did not explain the anaphylactoid reaction, for in only four patients did 
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the crises occur on three successive occasions and in one on four. The 
key to the problem seemed to be found when the serum of reacting and 
non-reacting patients was tested with properly alkalinized arsphenamin. 
When arsphenamin was brought into contact with the serum of non- 
reacting patients no precipitate or at most a faint opalescence appeared. 
The sera from the eleven reacting patients, however, gave a heavy 
whitish-yellow precipitate. Thus by testing previously the serum and 
the solution one could say whether or not a reaction would follow the 
injection. In those in whom a precipitate was produced a prophylactic 
dose of epinephrin seemed to prevent the onset of the nitritoid crisis. 
After its appearance, also, the same drug hypodermically shortened the 
duration of the alarming symptoms. Having determined that the nitri- 
toid crisis occurring with sufficiently alkaline arsphenamin in certain 
persons was due to intravascular precipitation, the next question that 
arose was, Why should the precipitate be formed only in the blood of 
these patients and not in that of the majority who received the same 
amount of drug in the same physical state? Fleig had shown that most 
of the precipitate produced when acid arsphenamin was added to serum 
consisted of protein. No determinations of the content of the blood in 
protein in these cases has ever been made. Blood from two patients 
analyzed by the nephelometric method of Kober and Graves showed 
that there was an increased protein content, essentially an increased 
globulin content. The hypothesis is therefore put forward, tentatively, 
in view of the small number of studied cases, that this may be the solu- 
tion of the problem; that is, that the increased protein content of the 
blood in certain syphilitics may favor precipitation in vivo even of 
properly alkalinized arsphenamin. 


OBSTETRICS 


UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 


Method of Determining the Dilatation of the External Os during 
Labor by External Examination.—We.z (Am. Jour. Obst., February, 
1917) describes Unterberger’s method for detecting dilatation of 
the external os uteri as practised in Winter’s Clinic at Kénigsburg. 
This depends upon the fact that as soon as labor commences the con- 
traction ring of the uterus is formed a little above the internal os. 
It is at the level of a large coronary vein, where the serous coat of the 
uterus is firmly adherent to the underlying muscle. It exists only 
during labor and can be felt only during labor pains in normal cases. 
Whether this band actually contracts or merely indicates the lower 
circle of contracting muscle is a question. The lower segment is dis- 
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tinctly thinner than the upper segment from its distention during the 
first stage of labor. As labor proceeds the presenting part is forced 
through the contracting ring of the lower segment into the vagina. 
As the mechanism of labor develops the contraction ring gradually 
rises out of the pelvis to a point about midway between the symphysis 
pubis and the umbilicus when dilatation is complete. The rise is in 
proportion to the degree of dilatation in the cervix and may be taken 
as an index of the degree of dilatation of the external os. When this 
ring cannot be felt externally above the symphysis the external os 
has reached dilatation corresponding in size to a silver dollar. When 
the diameter of the external os is 4 em. or above the ring can be recog- 
nized two fingers-breadth above the symphysis. As dilatation proceeds 
the ring rises, so that when the os is about 8 cm. in diameter the ring is 
three fingers-breadth above the symphysis. The ring runs transversely 
across the uterus and is four fingers-breadth above the symphysis, with 
complete dilatation of the external os. The ring becomes apparent 
only during uterine contractions except in cases of threatened rupture 
of the uterus, when it may be recognized between the pains. Unter- 
berger practised this method in 300 cases and corroborated it by internal 
examinations. A correct diagnosis was made externally in 95 per cent., 
and the 15 failures out of 300 cases were due largely to a partially 
distended urinary bladder. In 3 cases only, or 1 per cent., the height 
of the ring did not correspond to the degree of dilatation in the external 
os. This condition was considered abnormal, for in 1 of these patients 
it was necessary to incise the cervix in order to deliver. The writer 
is using this method, and in order to succeed with it, patience is neces- 
sary to acquire proficiency in palpation. The urinary bladder must 
be empty and a very fat abdomen and extremely rigid abdominal wall 
may defeat the purpose of the examination. The greater the degree 
of relaxation and the thinness of the patient the easier it is to apply 
this method of diagnosis. Flexing the knees has a slight influence in 
relaxing the abdominal wall. When conditions are favorable the lower 
segment can be recognized as a smoothly divided wall of tissue when 
dilatation is about complete, and at its upper border is the contraction 
ring. ‘To feel these the finger tips should be placed lightly on the lower 
abdomen just above the symphysis, moving them up and down until 
a furrow is felt extending transversely. The writer finds that this sign 
is plainer in primipare in whom the resistance of the lower segment is 
great. In multipare repeated parturition so diminishes the resistance 
that the sign may be of little or no value. 


Rectal and Vaginal Examination in Labor.—Moore (Am. Jour. 
Obst., February, 1917) employs rectal examination during labor in the 
Obstetrical Clinic at the Hospital of the University of Minnesota. He 
claims for it certain advantages in that it is practically painless, there 
is no danger of septic infection, it is easy to perform, as it requires no 
preparation of the patient or doctor, and repeated examination by this 
method does not increase the danger of septic infection. Examinations 
can often be made more frequently than through the vagina, and thus 
the progress of labor can be more accurately followed. It also gives 
information concerning the full or empty condition of the rectum, and 
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the operator need not hurry in making the examination. Some 
abnormal conditions are recognized better by rectal examination than 
when a vaginal examination is made. Such would be the existence of a 
second, non-pregnant horn of a bicornute uterus. In certain cases of 
uterine tumor, as well as pregnancy, these tumors can be felt more 
readily through the rectum than through the vagina. Gloves should 
invariably be employed. An ordinary clean glove is usually sufficient. 
Mucilage of tragacanth should be used as a lubricant instead of vaselin, 
as it is easily washed off from the glove. Should there be any doubt 
concerning what is found by recta! examination it should be supple- 
mented by vaginal examination. The writer has found this method 
useful, together with palpation in pregnancy and labor. Examination 
by the rectum should be an adjunct to that by the vagina, with the 
purpose of lessening the frequency of vaginal examinations. When a 
gauze sponge has been left in the vagina after an operation it can be 
detected by rectal examination because of the bulging. During the 
puerperal period this examination will detect retroversion of the uterus 
and also the degree of involution. In pregnancy it may reveal rectal 
carcinoma, fibroid, uterine tumors and abnormalities. One can also 
during labor observe the advancement of the head during a pain and 
thus get an idea of the progress of parturition. If the placenta has 
become detached and lies in the lower segment of the vagina this fact 
can be ascertained by rectal examination. When labor is delayed, 
and it is desirable to know how far the presenting part has advanced, 
by rectal examination the spines of the ischium can be detected and the 
position of the presenting part with reference to this landmark can be 
made out. Also after a difficult forceps delivery, rectal examination 
will detect fracture of the spines of the ischium or fracture of the 
coccyx. This examination also helps to determine the time when 
vaginal examination becomes absolutely necessary. It is sometimes 
possible in this way to increase the flexion of the head in delayed labor. 
It is thought that nurses should be instructed in this method, as thus 
they can more efficiently watch the progress of labor. The reviewer 
has never been convinced that rectal examination during labor was 
justifiable except in rare cases. No matter what precaution be taken 
the introduction and withdrawal of the finger or fingers into the rectum 
must transmit bacilli from the bowel to the region of the perineum. 
If palpation and auscultation are practised intelligently and in all cases 
the necessity for repeated vaginal examinations disappears. After 
delivery, when it is necessary to close lacerations of the pelvic floor, 
the highest point of these tears can often not be exposed unless the long 
finger of the gloved hand be introduced into the rectum and the pelvic 
floor strongly raised and drawn forward. This procedure is justifiable 
and is often of great service, but this should be done with the gloved 
hand only, and every precaution made to avoid the transference of 
material from the bowel upon the perineal region. 


Germs Present in the Mouth and Rectum of the Newborn.— 
Hymanson and Hertz (Am. Jour. Obst., April, 1917) have studied this 
subject in connection with germs present in the genital tract of the 
mother. They examined the secretions of the mother for bacteria and 
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also the secretions of the mouth and of the rectum of the infant. Of 
42 cases so tabulated germs were found in 16 and none in 26. The 
staphylococcus was much more abundant than the streptococcus, and 
were the first to appear. Apparently the child becomes infected to some 
extent at the moment of birth. 


Premature Separation of a Normally Implanted Placenta.—WINGa 
(Am. Jour. Obst., March, 1917) describes 5 cases of this condition, in 
one instance the abnormality occurring twice in the same patient. 
The first patient was a multipara, a vigorous, muscular woman in good 
health. In the afternoon of the day before her admission to the hos- 
pital the patient ran up and down stairs violently a number of times. 
About midnight she began to have severe and steady pain in the abdo- 
men and back. At nine o’clock on the following morning the patient 
suddenly passed a large blood-clot and a considerable quantity of fluid 
blood. This was repeated about an hour later. The patient was sent 
to the hospital; on admission her condition was poor,-the uterus was 
very large and very firm, the os admitted three fingers, the membranes 
were intact, the vertex presented, partially engaged, and the heart 
sounds could not be heard. The child was delivered so soon as possible 
by version; the cord was around the body and hand of one arm. The 
placenta was almost completely detached and surrounded by a large 
quantity of clotted blood. The patient died in a few moments after 
delivery from hemorrhage and shock. An autopsy could not be obtained. 
A second case was that of a multipara who had worked very hard and 
was taken with pain in the abdomen and back which she thought 
uterine pains. On examination the cervix was obliterated, the os 
slightly dilated, the membranes intact, the breech presenting and the 
uterus was tonically contracted and very tender. The patient com- 
plained of constant pain in the uterus and severe headache. The fetal 
heart sounds could be distinctly heard. The general condition of the 
patient was fairly good. Four hours after admission external bleeding 
began. During the following six hours there was very little external 
bleeding, but at the end of this time the patient had a sudden and pro- 
fuse hemorrhage. The membranes were ruptured and the uterus 
contracted promptly and expelled the child spontaneously. The 
placenta and a large mass of clotted blood followed the expulsion of the 
child. The uterus contracted normally and postpartum hemorrhage 
was absent. The child died on the second day and the mother made 
a good recovery. His third case, a primipara, aged twenty-two years, 
was from four to six weeks before her term. Twenty-two hours before 
admission to the hospital she fell heavily against the rim of the bath 
tub. This produced discomfort in the abdomen, and in three or four 
hours the patient had severe abdominal pain, with cramp-like exacer- 
bations and severe backache. Vaginal hemorrhage gradually devel- 
oped and, while not profuse, was constant. When brought to the 
hospital, twenty-two hours after the accident, the patient was nearly 
exsanguinated and mildly delirious. The cervix was unobliterated 
and barely admitted one finger. The placenta could not be felt. 
Abdominal hysterectomy was selected. Examination of the blood 
showed 33 per cent. hemoglobin. Just before operation, intravenous 
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saline transfusion was begun and pituitrin, ergot and morphin were 
given at the same time. Ether was used, a small amount only being 
required. The uterus was found firmly contracted and of a dark 
purplish-red color. There was no free blood in the peritoneal cavity. 
The placenta was almost completely separated; the uterus was merely 
emptied of its contents and the incision closed. The uterine muscle 
was softer than usual, deeper in color and infiltrated with blood. The 
uterine wound scarcely bled and the uterus contracted well. The 
patient was delirious following the operation, but finally made a good 
recovery in three weeks. Four months after leaving the hospital she 
again became pregnant. At the end of the seventh month she was 
taken with pain in the abdomen and brought to the hospital. The pain 
was so severe as to cause her to faint. On admission to the hospital 
she presented all the symptoms of severe internal hemorrhage, with 
tonic contraction of the uterus. Hysterotomy was performed through 
the former incision and on opening the abdomen it was found that the 
uterine incision had ruptured in its entire length; a placenta protruded 
through the rent. A seven months’ fetus, placenta and membranes 
were at once delivered; the uterine scar was excised and the edges 
sutured in layers with chromic catgut. The uterus contracted well 
and the patient ultimately made a good recovery. Examination of 
the placenta showed a firm clot which had acted as a foreign body in 
separating the placenta from the wall of the uterus. On examining 
the excised tissues from the old sear no abnormality could be discovered. 
The writer also adds the case of a primipara who believed herself in 
labor because she had pain and who had slight bleeding from the 
vagina, which became copious. Placenta previa was suspected, and a 
physician called to the patient tamponed the vagina with iodoform 
gauze. On admission to the hospital her condition was fairly good. 
The fetal heart sounds could be heard, but the uterus remained tonically 
contracted and the cervix unobliterated and thick. Placental tissue 
could not be felt and the patient had a gestominor pelvis of moderate 
degree. Abdominal Cesarean section was performed so soon as possible, 
the uterus being found normal in color and appearance. Two coils 
of the cord were about the neck of the child, holding the neck and head 
close to the lower border of the placenta in such a way as to pull the 
edge of the placenta away from the uterine wall. Subsequent examina- 
tion of the placenta showed separation over one-quarter of its area. 
The patient’s puerperal state was satisfactory; she had no elevation 
of temperature, and mother and child made a good recovery. 

Labor Complicated by Rupture of the Vagina with the Escape of 
the Fetus into the Peritoneal Cavity.—Marruews (Am. Jour. Obst., 
March, 1917) reports the case of a multipara brought to hospital by 
ambulance with the history that labor pains began abruptly in the early 
morning about three hours before, about the calculated time for confine- 
ment. Pains were severe for half to three-quarters of an hour, and 
suddenly,"after a severe pain, the patient had no more. Considerable 
bleeding developed and almost immediately the placenta was expelled. 
A physician was summoned who ligated the cord and removed the 
placenta, and three hours later the patient was brought to the hospital. 
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On admission there was considerable shock and the abdomen was 
extremely large and markedly pendulous, with umbilical hernia pro- 
truding; the child was in the transverse position, with the head and right 
foot to the left, the back to the front and below the umbilicus. Above the 
umbilicus the soft parts were readily felt. The child was lying just 
beneath the abdominal wall and could be moved about readily. Its 
heart sounds could not be heard. On vaginal examination there was 
a large quantity of clotted blood, considerable fresh blood, and a 
protruding umbilical cord; the cervix could not be felt. When more 
clotted blood was removed a large tear was found in the posterior wall 
of the vagina. Operation was at once performed and, upon opening 
the peritoneal cavity, a full term fetus was found lying transversely 
in front of the uterus. There was a large quantity of free blood and 
clots. The dead child was removed, the blood clots removed so far as 
possible, when it was found that the uterus had not ruptured but that 
the tear in the posterior wall of the vagina, discovered by vaginal 
examination before operation, opened into Douglas’ cul-de-sac, and from 
this opening the child had escaped backward and upward into the 
abdominal cavity. Supravaginal hysterectomy with clamps was quickly 
performed, iodoform gauze was placed over the cervical stump and 
carried down through the tear in the posterior vaginal wall out into the 
vagina. Several sutures were placed on either side of the gauze to close 
up the tear and prevent prolapse of the intestine into the vagina. The 
patient was in severe shock, from which she did not recover, and died. 
twenty hours after the operation. A review of the literature of the 
subject shows very few such cases. Hart has pointed out the fact that 
the posterior vaginal wall is weak at its upper half, is more stretched 
during labor than the anterior wall and that rupture of the vagina 
is most common when the posterior vaginal wall is covered by 
peritoneum. 

Hemolysis in the Transfusion of Babies with the Blood of the 
Mother.—Cuerry and Lancrock (Jour. Am. Med. Assn., February 
26, 1916) draw attention to the hemorrhagic disease of the newborn 
and its usually fatal end. This can be divided into two classes: (1) in 
which hemorrhage may occur from the mucous membrane of the gastro- 
intestinal tract, the stump of the cord and subcutaneously, in all of 
which the diagnosis is easily made because blood is seen, and (2) those 
cases of internal hemorrhage which are difficult to diagnosticate and 
exceedingly dangerous. The most successful treatment of this condition 
has been the injection of blood serum from the human or animal blood 
or the injection of whole blood. The writerS have tried the transfusion 
of whole blood by using the mothers as donors. Preliminary hemolytic 
and agglutination reaction was obtained before using the mother as the 
donor for her child. The effort was made to establish the complete 
compatibility of the mother’s and the infant’s blood. Obviously, the 
mother would be the most convenient donor and usually available at 
all times. If it could be established that her blood was compatible to 
her infants it would save valuable time and prevent delay for making 
tests. After describing the technic employed the writers state that 
34 tests were carried out on mothers and babies and that no hemolysis 
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or agglutination occurred. They therefore inferred that the blood of 
the mother may be used without tests for her infant. They narrate 
the case of an infant that had bleeding on the second day of life from the 
nasal mucous membrane, bowels, cord and kidneys. Without pre- 
liminary test the infant was given 60 c.c. of the mother’s blood through 
its external jugular vein by the indirect syringe method. One hour after 
transfusion no bleeding occurred from the wound made over the vein, 
and three hours later the stools were free from macroscopic blood and 
there was no other bleeding from any portion of the body. It has been 
estimated that the volume of blood possessed by the infant is one- 
twentieth of its body weight. In an infant weighing seven pounds its 
blood would be approximately 5% ounces. It is well-known that if 
one-third of the entire blood supply is lost by hemorrhage there is 
grave danger of death. It is important to know how much blood to 
use, for if too much be thrust into the circulation the heart muscle may 
suddenly dilate and death occur. It is estimated that from 60 to 75 e.c. 
of blood is approximately sufficiently to supply the infant with the 
necessary elements to promote clotting and enough cellular elements 
to replace those lost by bleeding. This is an important reason why the 
indirect method of transfusion should be practised in infants as well as 
the simplicity of the technic. 


Thymus Death.—l atts (Surg., Gynec., and Obst., June, 1916) 
describes the case of a primiparous woman, aged twenty-four years, 
with normal labor terminating spontaneously in thirty-six hours. The 
baby breathed without difficulty until about two hours after birth, 
when respirations were difficult and the child cyanotic. This condition 
lasted for two hours, when the cyanosis deepened, respiration became 
more difficult and the child died without convulsions. Before and after 
birth its heart sounds were normal; just before death the pulse went 
down to thirty per minute. At autopsy the skin of the head, neck, 
arms and thorax was red and congested. The head showed no signs of 
trauma. The pericardial sac contained a large amount of serosanguineous 
fluid and the left lung was compressed and pushed to one side by a 
large thymus 4 cm. broad at its widest part and 5.5 cm. long. Crossing 
the upper portion of the thymus, from left to right at the upper border 
of the clavicle to the level of the lower border of the first rib, was the 
left innominate vein. This had compressed the thymus and lay in a 
groove on its surface. A branch of this vein leaves the thymus tissue 
at about the midline of the body. There was no evidence of thrombosis 
in the thymic veins, the left innominate or superior vena cava. There 
was edema of the posterior portion of the lung, more marked on the 
left side, and there were small hemorrhages on the substance of the 
kidney. Histological examination made of the hypophysis, thymus, 
thyroid, adrenal and spleen revealed no abnormalities. The trachea 
was opened just above the upper edge of the main portion of the gland. 
There was evidence of compression of the trachea by the main body 
of the thymus, as shown by the difficulty in passing a probe down 
upward from the opening. The anomalous vein in this case was the 
left innominate. This is normally situated posterior to the thymus 
and joins the right innominate to form the superior vena cava. It is 
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difficult to assign exactly the cause for death. Undoubtedly, the 
pressure of the thymus gland upon the trachea and upon the surrounding 
vessels was the main factor in the case. 

Cesarean Section through the Lower Uterine Segment.—Cosra 
(Jour. semaine méd., 1916, xxii, 552) dates this method to Jorg, of 
Leipsic, in 1807, and Osiander, Ritgen, in 1821, demonstrated the 
extraperitoneal method. In 1870 Thomas, of New York, published his 
paper on the subject. In 1907 there were before the profession seven- 
teen distinct operations. The author divides these into extraperitoneal 
and transperitoneal. The first was founded on anatomical study, but 
the second arose from the fact that during the performance of an 
operation it was often impossible to make the operation an extra- 
peritoneal one. Franck published his first 7 cases in 1904 and Selheim, 
Latzko and others have improved the method. Accidents are more 
numerous by the extraperitonal route, and it is estimated that the 
peritoneum is opened in about 20 per cent. of cases. Next in frequency 
is injury to the bladder in 3 per cent. Fixation of the uterus to the 
abdominal scar has been observed, and this facilitates uteroflexion. 
Such adhesions are present in about 25 per cent. of the cases but do 
not always cause dystocia in subsequent labor. Many believe that 
the principal indication for section through the lower segment is 
presence of infection, and when one remembers how readily the peri- 
toneum is opened and communication thus established with the peri- 
toneal cavity it becomes evident that in cases of infection this is not 
the safest method. Selheim treated 6 cases of placenta previa and 
Hinkel 1 without entering it. Most operators, however, believe 
that this method cannot compare with delivery through the vagina 
in appropriate cases nor with the classic Cesarean section. It is 
thought that conditions which contra-indicate the classic section, such 
as threatened rupture of the uterus, incomplete rupture of the lower 
segment, pulmonary tuberculosis, meningitis and pelvic tumors, 
indicate the operation. The writer believes that after this operation 
the scar is better and there is less likelihood of rupture of the 
uterine scar in subsequent confinements than after the classic section. 
The best statistics of maternal mortality give 5.33 per cent. with an 
operative mortality ranging from 4.2 to 2.85 per cent. Postoperative 
complications occur in about 30 per cent. Fetal mortality varies from 
1 to 3.62 per cent. Statistics would indicate that the section had an 
advantage of about 2 per cent. in mortality over the classic section, 
but many believe that this apparent advantage occurs beeause the 
classic section is performed with faulty technic. 

Induction of Labor for Pelvic Deformity.—Guicctarp1 (Annal. 
de Ostectricia, 1916 No. 2) writes with discrimination concerning this 
subject and describes cases in which Cesarean section was chosen in 
preference to the induction of labor for pelvic deformity, and also 
points out the various methods which are permissible in this complica- 
tion. The tendency is to do away with the induction of labor in the 
interest of the child and to substitute for it the performance of one of 
the other obstetric operations. A spontaneous expulsion of the fetus 
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is, of course, the ideal solution, and this may sometimes be aided by 
exercise during the last months of pregnancy, and success may be hoped 
for in cases of slightly contracted pelvis. The use of the forceps is per- 
missible when once dilatation proceeds successfully and the head 
engages. Embryotomy upon the living fetus in good condition is now 
declined by obstetricians, and so are all methods which deliberately 
sacrifice a child in good condition. Cesarean section, to be successful, 
should be made as greatly elective as possible and care taken to select 
those patients who have not been previously repeatedly examined and 
in whom efforts at delivery have not been made. Pubiotomy has many 
claims made for it, but its field is evidently a limited one. When there 
is doubt as to whether the child can pass through the pelvis one may 
employ the test of pressing the fetal head gently into the pelvic brim. 
Attention is called to the many varieties of Cesarean section now 
perfected, and the statement is made that the operation must be 
appropriate and useful. 
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Two-stage Operation for Carcinoma of the Pregnant Uterus under 
Paravertebral Anesthesia.—While all operators are in accord that car- 
cimona of the pregnant uterus is an extremely grave complication, 
Mason and Konrap (Surg., Gynec. and Obst., 1918, xxvii, 75) are of the 
opinion that by a two-stage operation under paravertebral anesthesia 
shock may be greatly reduced and frequently the life of both mother 
and baby saved. In a careful review of the literature they failed to find 
a single case in which a radical cure had been undertaken in a two- 
stage procedure; in most instances the child was delivered and the 
uterus extirpated at the same time or, the tumor being inoperable, 
the child delivered by the abdominal route. According to the authors 
the extreme vascularity of the entire pelvis at the time of delivery 
makes a careful pelvic dissection difficult, if not impossible, the condi- 
tion of the patient at that time necessitates haste which is often in- 
compatible with thoroughness, and hence the chances of recurrence are 
increased. They therefore advocate that a Cesarean section be per- 
formed at the first sitting and that the hysterectomy be undertaken at 
a second laparotomy after the patient has recovered from the shock 
and loss of blood incident to delivery, the intervening period being short 
and never extending over the complete uterine involution. As a further 
means of diminishing shock, both procedures may be carried out under 
paravertebral anesthesia. ‘They observed no untoward general reac- 
tions, and anesthesia lasted from two to four hours. In the authors’ 
case twenty-two days were allowed to elapse between Cesarean sec- 
tion and hysterectomy. The patient’s life was undoubtedly prolonged 


767 | 

| 

| 

| 

il 

| 

| 

| 

| 


768 PROGRESS OF MEDICALYSCIENCE 


by the two-stage procedure, but the extent of the growth even at the 
time of the first operation made ultimate recovery impossible, death 
occurring four and a half months after delivery. 

New Operation for Prolapse of the Uterus.—A new operative technic 
has been devised by Couiutns (Surg., Gynec. and Obst., 1918, xxvii, 
326) for cases of complete prolapse of the uterus in which the uterine 
ligaments have so lost their elasticity that the organ remains outside 
the body even when the patient is lying down. Since the majority of 
patients requiring this operation are elderly women with long-standing 
bladder derangement, Collins recommends that they be under obser- 
vation for some time prior to operation, during which time the power 
of the kidneys to withstand the sudden relief of backward pressure 
through complete emptying of the bladder should be carefully tested. 
This is done by suspending the uterus high in the pelvis with a gauze 
tampon and introducing a Pezzer catheter in the bladder for several 
days preceding operation. This may be done several times if satis- 
factory results are not obtained the first time. The technic of the 
operation is briefly as follows: A transverse Pfannenstiel incision is 
made over the pelvis through the aponeurosis of the recti muscles, after 
which a parallel incision is made two and one-half inches long and one- 
fourth inch above the first, thus forming a strip of aponeurosis with 
natural attachments at either end. The recti muscles are then sepa- 
rated, the peritoneum incised longitudinally and a supravaginal hyster- 
ectomy performed, removing a V-shaped piece out of the cervix and 
thus leaving an anterior and posterior flap on the cervix. The broad 
ligaments may usually be lighted en masse in these cases. The two cer- 
vical flaps are then held forward and the stumps of the broad ligaments 
sutured to each other and to the posterior surface of the cervix. At 
this juncture the cervical flaps are held apart, the strip of aponeurosis 
dropped in the cervical trough which has been formed and the flaps 
sutured over the strip. The peritoneum and recti muscles should be 
sutured around the cervix while the edges of the aponeurosis are sutured 
over the cervical stump and the supporting strip of aponeurosis. This 
method, the author feels, is preferable to Kocher’s, inasmuch as no 
large pieces of uterine tissue are left in the abdominal wall between 
the aponeurotic and muscular layer and because suspension is accom- 
plished by a normally attached strip of aponeurosis and the union of 
similar dense structures over this strip. 


Bloodless Repair of the Cervix.—After experimentation with various 
kinds of clamps and tourniquets HEINEBERG (Am. Jour. Obst., 1918, 
Ixxvii, 652) has devised the following technic for bloodless repair of the 
cervix uteri: (1) Introduce a self-retaining speculum in the vagina. 
(2) Grasp the anterior lip of the cervix in the median line with an 
ordinary double tenaculum. (3) Dilate the cervix moderately, chiefly 
to determine the precise location and direction of the canal. (4) Draw 
the cervix toward one side and apply the angulated forceps to the 
cervix well above the level of the proposed amputation or denudation. 
(5) Draw the cervix to the other side and apply the second angulated 
forceps opposite the first one. (6) Remove the ordinary tenaculum. 
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(7) Place the handles of the forceps together. Stretch the rubber ring 
over them and push it up on the cervix to above the retaining balls. 
(8) Separate the handles of the forceps and hand them to the assistant. 
Hemostasis is thus maintained by the use of a rubber ring and two 
tenaculum forceps which, in addition to being angulated, possess a 
pedunculated ball on the outer aspect of each blade just above the 
angle, the balls holding the rubber ring in such a position that it com- 
presses the cervix above the grasp of the forceps. 


Obstructive Dysmenorrhea and Sterility: a New Operation.— While 
the original Pozzi operation meets all the requirements in cases of true 
“in-hole” os where the obstruction is at the external os, there are 
many cases in which angulation of the uterocervical canal near the 
internal os is responsible for the dysmenorrhea and sterility. It is in 
the latter cases that FRANK’s (Jour. Am. Med. Assn., 1918, lxx, 985) 
operation, by which the cervical canal is straightened and the stenosis 
at the internal os corrected, is particularly applicable. The cervix is 
grasped at the uterovaginal junction with small uterine tenaculum for- 
ceps, one on each side, and pulled outward and upward. An incision is 
made in the middle of the posterior lip extending well up to and past 
the flexion. At this point the tenacula are removed and used to spread 
apart the two halves of the posterior lip. With a very small-bladed, 
spear-shaped knife, made on the Catlin order, wedges of tissue are 
removed from the two raw surfaces of the posterior lip, leaving a trough. 
Just enough tissue is then removed to allow easy and exact approxima- 
tion of the entire cervical and vaginal surfaces. The first suture is 
commenced at the angle of the posterior incision and extreme care 
taken to approximate accurately the internal cervical and the vaginal 
mucosa at this point. This is important, to avoid healing by granu- 
lation and so secondary contraction. Twenty- or forty-day No. 1 
chromic gut is used in a continuous or interrupted suture. Frank sug- 
gests that the principle of this operation might be applied in cases of 
retroflexion of the uterus producing symptoms. 
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Significance of the Cartilage in a Carcinochondrosarcoma of the 
Mouse.—It is not uncommon to find a sarcomatous change of the 
stroma in both spontaneous and transplanted carcinomata of the mouse, 
though rare in rats, dogs and man. However a few such cases have 
been reported, only 3 in rats, 1 in a dog and 28 in man. ‘This 
sarcomatous transformation is regarded by most authors as a change 
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in the connective-tissue framework of the tumor in response to some 
special stimulation exerted upon the stroma by the epithelial portion 
of the tumor. Others refer to it vaguely as a chemical agent, and 
still others attribute the change to a parasite living in symbiosis with 
the carcinomatous cell. Krompecher denies that the change is in the 
connective tissue and insists that the epithelial elements have assumed 
a spindle shape. WoG tom (Jour. Cancer Research, 1918, iii, 47) offers 
new observations in favor of the hypothesis that the spindle-shaped 
cells of the type of growth ordinarily called carcinosarcoma are of 
connective-tissue origin. In a transplantable mouse, carcinoma which 
temporarily possessed the power to produce the sarcomatous trans- 
formation in its stroma, cartilage was discovered in at least three of 
the four mixed growths in the second generation. The usual expla- 
nation of such a finding would be that a portion of costal cartilage had 
been involved by the tumor during its growth and had been removed 
with it. Serial sections, however, proved that this was not the case; 
many independent islands of cartilage, some composed of only a few 
cells, lay scattered through the stroma, and, furthermore there was 
a very gradual transition between these cartilaginous areas and the 
surrounding sarcoma. The only remaining explanation is that this 
cartilage is a product of the spindle cells surrounding it. As it has 
never been proved that mature epithelial cells can produce cartilage, 
and as, on the contrary, it is known that connective-tissue tumors are 
able to form cartilage, it seems safer to assume that any cartilage 
within a tumor has had its origin from the connective-tissue elements. 
Further evidence is brought to bear by Haaland, who found intra- and 
intercellular fibrils in the sarcomatous parts of mixed neoplasms and 
also by Slye, Holmes and Wells, who regard the presence of myxoma- 
tous degeneration in one of their tumors which resembled the mixed 
growths as suggestive of sarcoma. As cartilage was never found in 
the stroma of the pure carcinoma under consideration it is obvious that 
interpolation of the sarcomatous transformation was one of the con- 
ditions necessary for the emergence of this metaplasia. It seems 
more probable that the cartilage emerged by differentiation of the 
connective tissues than that embryonal remnants of cartilage were 
present. 


Growth of Tumors in the Chick Embryo.—With the discovery by 
Murphy that the chick embryo might be used as soil for the growth of 
foreign tissues, it appeared that it might prove to be a medium for the 
growth of human neoplasms as well as for transplantable tumors of 
animals. STEVENSON (Jour. Cancer Res., 1918, iii, 63) reports the results 
of experiments undertaken to determine any differences that may occur 
between tumor growths in the original species and in the chick embryo. 
The investigations included the study of tumors of different growth 
rates, a comparision between early stages of tumor. grafts in the chick 
and in the original species and the effect of prolonged residence in the 
chick upon the growth of a mouse tumor and its behavior when returned 
to the animal. The experiments were made with eggs from one dealer, 
but were not all from the same breed of fowl. The eggs were incu- 
bated and inoculations made on the fifth to the eighth day of incuba- 
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tion. The tumors grew in about 30 per cent. of the total number of 
eggs used. As to growth rate it was discovered that tumors growing 
in the chick embryo preserve approximately the same rate that they 
exhibit in the original animal. This means that such a medium when 
used for experiments that must continue for more than one generation 
becomes limited to the more rapidly growing tumors, as it is only with 
these that sufficient tumor could be produced for further inoculations. 
Furthermore, there was no evidence of either retardation or stimula- 
tion of the growth rate of a tumor in this medium. Animal tumors 
seem to assume exactly the same size in the chick embryo that they 
did after proliferating an equal length of time in the original animal. 
However, there is little hope of being able to maintain a tumor of slow 
growth indefinitely in the chick. In the latter the chick exerts an 
unfavorable influence upon tumors growing in it, as seen by the growth 
of a mouse tumor in a chick and its behavior upon being returned to 
the mouse. This is probably due to a lack of suitable nutritive mate- 
rial rather than to an active immunity, for upon repeated transplan- 
tation areas of necrosis were seen scattered throughout the tumor. 
Microscopic studies displayed the fact that tumors tend to preserve 
not only their morphology but their power to recover antecedent 
characteristics, and they grow in symbiosis with the chick tissue as 
readily as they do with those of the original animal. 


Study of Heterologous Tumor Grafts.—Considerable attention has 
been given the presence of lymphocytes in the vicinity of human 
tumors. It has been a common observation that lymphocytes appear 
in greater or less number around carcinomatous masses. But only 
recently has the presence of these cells been interpreted in terms of 
immunity. Some believe that the local resistance to tumor invasion 
is in direct proportion to the numbers of lymphocytes and plasma 
cells. Some even go so far as to give a numerical interpretation of 
the tumor resistance by a histological study of tissues. Just in what 
manner the lymphocytes are able to produce a local immunity or even, 
as some claim, are effective in destroying the implanted tumor has not 
been explained. BuLiock and Ronpensure (Jour. Cancer Research, 
1918, iii, 31) carried out a series of experiments upon mice, using two 
‘arcinomata and two sarcomata for inoculation. Ten to fourteen 
days after subcutaneous inoculation the grafts were excised and studied 
microscopically. The mouse tumors were inoculated into rats and 
one rat tumor inoculated into mice. A great number of animals were 
used. From their studies the authors draw the following conclusions: 
“While the death of some heteroplastic tumor grafts may perhaps 
be attributed to the action of lymphocytes and connective tissue, 
there is no histological proof that it is always determined by these 
factors. Tumors elicit in foreign species a reaction of much the same 
character as that produced in homologous animals. Removal of the 
spleen has no influence upon the receptivity of an animal toward 
heteroplastic tumor grafts. Splenectomy does not favor the growth 
of heteroplastic tumor grafts. One inoculation of a heterologous tumor 
does not always render an animal immune to the temporary growth 
of a subsequent heterologous graft.” 
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Phagocytosis in Vivo under Various Conditions.—Interest has always 
surrounded the question as to the manner in which bacteria are removed 
from the body. Inferences upon the solution of the problem have been 
gained through the in vitro tests. The results of the numerous investi- 
gations upon the bacteriolytic and opsonic qualities of the serum have 
been inadequate when applying the findings to the living animal. Bull 
has directly called our attention to the differences in the in vitro and 
in vivo findings particularly in regard to the pneumococcic and the 
Bacillus typhosus. With the former it was shown that an active 
antipneumococcus serum caused an agglutination of the pneumo- 
coccus in vitro and in vivo, but that the actual disappearance of the 
microérganism from the blood results through rapid clumping of the 
cocci and the removal of these clumps by the liver, spleen and lungs. 
By subsequent work with typhoid bacilli he found that these micro- 
organisms are promptly agglutinated in the circulating blood of normal 
rabbits and quickly removed from the blood stream by the liver and 
spleen. These bacteria in their agglutinated state are taken up by 
leukocytes and destroyed. He further observed that similar results 
in vivo could be obtained with the bacillus of dysentery and influenza, 
the Staphylococcus aureus and albus, the meningococcus and gono- 
coccus. Subsequently, Bartlett and Ozaki carefully followed the fate 
of the Staphylococcus aureus after injection into the circulation of 
dogs. They found that these microérganisms are almost immediately 
removed from the circulation and stored in relatively large numbers in 
the lung capillaries, where they are ingested by polymorphonuclear 
leukocytes. The bacteria were also found to accumulate in the liver 
and spleen, but their presence in these organs appeared to be associated 
with the diminution in the numbers found in the lung. The bacteria 
completely disappear from these organs within forty-eight to fifty- 
two hours. The kidneys do not appear to play an important role in 
removing the bacteria from the blood stream, but infection in them 
is a secondary process, with a chance that a destructive invasion will 
occur after a period of adaptation. Bartrierr and Ozaki (Jour. Med. 
Res., 1917, xxxvii, 139) have lately elaborated their studies upon this 
problem and offer further information regarding the fat of bacteria 
in vivo. The previous experiments had attracted attention mainly 
to the polymorphonuclear leukocytes as the active agent in removing 
bacteria from the blood stream. These findings showed some dis- 
crepancies when leukocytic activity was determined by in vitro experi- 
ments. Animals were injected with cultures of the Staphylococcus 
aureus and killed ten minutes after inoculation. The organs were 
rapidly fixed and then stained for bacteria, attention being particularly 
paid to counts indicating the number of microérganisms ingested by 
various types of cells. In the different experiments animals were 
placed under various abnormal but non-infectious conditions, which 
might modify the phagocytic action of the leukocytes or of the fixed 
cells. Observations were made upon the animals subjected to chloro- 
form, fasting and phosphorus poisoning. It was observed that anes- 
thesia had no marked influence on the phagocytosis of the leukocytes 
in vivo, but that acute phosphorus poisoning caused some diminution 
in the leukocytie activity. A marked decrease in phagocytosis was 
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observed in the presence of an advanced acute general infection by the 
Staphylococcus aureus. On the other hand an acute infection by the 
Bacillus coli had no effect upon the phagocytic activity of leukocytes 
for the staphylococcus. When the leukocytes show less avidity for 
phagocyting bacteria the fixed tissue cells of lung and spleen and liver 
show a greater degree of phagocytosis. The response on the part of 
these cells is looked upon as a compensatory measure to balance against 
activity on the part of the leukocytes. 


| Elaboration of Specific Soluble Substance by Pneumococcus dur- 
ing Growth. Docuez and Avery (Jour. Exp. Med., 1917, xxvi, 
| 477). Cell-free fluids of young cultures of pneumococcus contain a 


specifically reacting substance of bacterial origin. This substance is 
present when the organisms are growing at their maximum rate and 
undergoing little or no cell death, and consequently its presence is 
not dependent upon cell disintegration but represent the extrusion 
of some bacterial substance by the living organism. The urine very 
frequently, and the blood more rarely, of rabbits experimentally 

infected with pneumococcus contain a similar specific soluble sub- 
stance during the early hours of the infectious process, which sub- 
stance is easily demonstrable by the use of homologous immune sera. 
Human beings suffering from lobular pneumonia have in their blood 
and more frequently in their urine a specific soluble substance of pneu- 
mococcus origin. ‘The amount of this substance present in the urine 
varies in different individuals and the presence of a large amount is 
of unfavorable prognostic import. The frequency of demonstrable 
precipitin reactions in any given case depends upon the strain of the 
pneumococcus infection and whether or not the patient is receiving the 
serum treatment. ‘This specific precipitin reaction in the urine is of 
diagnostic value. Rabbits injected with soluble pneumococcus mate- 
rial continue to excrete this substance for a considerable period of time. 
The specifically soluble substance obtained from bacterial cultures and 
from the urine during infection is not destroyed by boiling, by precipi- 
tation with alcohol, acetone or ether or by trypsin digestion. Studies 
are in progress on the degree of toxicity and on the antigenic properties 
of the substance. 


Neutralization of Antipneumococcus Immune Bodies by Infected 
Exudates and Sera.—Co.e (Jour. Exp. Med., 1917, xxvi, 453). In 
empyema fluids resulting from infection with pneumococci there are 
present large amounts of soluble substance which have the property of 
neutralizing pneumococcus antibodies. Similar substances are found 
in the blood of infected rabbits. When immune serum is injected into 
infected rabbits the immune substances disappear very quickly and 
therefore are prevented from actively overcoming the infection. When 
immune serum is administered to patients severely infected with pneu- 
mococci the immune bodies may also disappear very rapidly, and this 
disappearance is probably associated with the presence of such soluble 
substances in the blood. The serum only becomes effective when these 
substances are neutralized. The study of agglutination curves is of 
value in showing why in certain instances favorable results have not 
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followed the use of immune serum. In all cases treated with serum 
Type I agglutinins can be demonstrated in the patient’s blood two to 
three minutes after the administration of 75 to 100 c.c. of serum. 
With the rise of the agglutinating power the temperature curve falls. 
Serum treatment must be active at the start. It is important to give 
large doses of immune serum at the beginning of the treatment. Stud- 
ies of agglutination curves in the cases of Type I infection do not give 
definite proof that the effect of immune serum is limited by the presence 
of soluble substances in the blood. 


Further Studies on the Epidemiology of Lobar Pneumonia.— 
STILLMANN (Jour. Exp. Med., 1917, xxvi, 513). Pneumococci of Type 
I and Type II are responsible for the majority of the cases of lobar 
pneumonia while those of Type III and Type IV produce the rest of 
the cases. Among the pneumococci found in the mouths of healthy 
individuals Type IV predominated, Type III is frequent and atypical 
organisms of Type II are occasionally found. Healthy persons inti- 
mately associated with cases of lobar pneumonia may harbor in their 
mouth secretions the highly parasitic pneumococcus of Type I and II. 
The time interval involved in this association is a variable quantity. 
In the majority of contact carriers the organism isolated from the 
mouth corresponds strictly to the type of organism found in the infective 
cases. Occasionally a carrier of Type I or Type II pneumococcus 
is encountered in whom it is impossible to trace any contact with an 
infected patient. From the dust of homes where cases of pneumonia 
due to Types I and II have occurred, pneumococci of the same type may 
be recovered. Air-borne infection may play a part in the production 
of pneumonia. The mere presence of disease-producing pneumococci 
in the mouth will not initiate infection, susceptibility of the individual 
being a prerequisite. 
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Study of Diphtheria Carriers.—Lerwis (Boston Med. and Surg. Jour., 
May 2, 1918, p. 602) states that there are two factors which should 
make this subject timely: (1) the unappreciated known fact that measles 
is followed by diphtheria; (2) that a so-called experiment based on 
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certain knowledge of the first factor has given rational results as well as 
demonstrating what should be the simplicity of control of the disease. 
From his studies Lewis concludes that the continuous search for 
arriers in controlling diphtheria is an exact sanitary measure of pre- 
vention. All individuals with acute catarrhal nasal conditions are the 
potential acute nasal diphtheria carriers; it requires the presence of a 
chronic carrier, generally also nasal in type. The permanency of the 
former when made a carrier is dependent on the degree of nasal obstruc- 
tion. All individuals convalescent from any respiratory disease, however 
mild, constitute the largest proportion of nasal carriers of diphtheria. 
Investigation of all such individuals and their isolation, if carriers, is 
the essential basis of control of diphtheria. In general, cases follow the 
production of acute nasal carriers by chronic ones. Responsibility for 
any frequency of the disease is solely that of health authorities. 


Are All the Tubercle Bacilli Found in the Sputum Virulent?—Corper 
(Jour. Am. Med. Assn., May 4, 1918, p. 1281) states that it was deemed 
advisable to investigate the problem of the virulence of tubercle bacilli 
in the sputum of consumptives on account of the lack of conclusive 
available data and the tremendous importance of this information for 
the institution of hygienic measures in preventing and eradicating the 
disease. His investigations revealed that in the majority of open 
cases of pulmonary tuberculosis the tubercle bacilli which could be 
isolated on artificial mediums from the sputum were virulent enough to 
produce systemic tuberculosis in guinea-pigs by means of doses as small 
as 0.000001 mg., and that the range of variation was very small, as was 
also pointed out by Gilbert and Gregg, who found it to lie between 
10 and 120 bacilli. The author further states that if the virulence of 
the bacilli as cultivated on artificial mediums is a direct expression of 
their virulence in the sputum there is only one conclusion to be drawn 
from the foregoing findings, as viewed from a practical stand-point, 
and that is, that in open cases of pulmonary tuberculosis the tubercle 
bacilli discharged by droplet or by expectoration, when still uninfluenced 
by drying and light, are a danger to mankind through direct trans- 
mission at least. In applying these findings to mankind there was 
found in the literature only one reference which would indicate the 
relation between the number of bacilli of the same culture necessary to 
infect a guinea-pig and to infect man. These observations were made 
by Webb and Gilbert, who found that a culture of human tubercle 
bacilli sufficiently virulent to infect a guinea-pig when ten bacilli were 
used was also capable of infecting a child in practically the same dose. 
It seems justifiable therefore to conclude that the tubercle bacilli found 
in the sputum of patients in open cases of pulmonary tuberculosis 
(provided the bacilli capable of artificial cultivation are a true index of 
those existing in the native sputum) vary only slightly in virulence for 
guinea-pigs, and are for practical purposes nearly all pathogenic. That 
is, in 97 per cent. of the cases they will infect a child, as may be deduced 
from Webb and Gilbert’s observations, in a dose of less than one- 
millionth milligram. These experiments also seem to lay special em- 
phasis on the examination of the sputum of men in military service or 
about to enter it. 
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Meningococcus Carriers: Preliminary Report from First Naval 
District.—REDDEN (Boston Med. and Surg. Jour., May 9, 1918) states 
that meningococcus carriers in this district have been isolated on the 
basis of agglutinations in ;'5 or ;'y dilutions of polyvalent antimeningo- 
coccus sera on slides, followed by gross agglutinations in tubes, the 
final readings being taken after twelve hours in the incubator at 55° C. 
and twelve hours in the ice-box. This has been supplemented by a 
careful study of cultural characteristics. Over three thousand cultures 
have been examined, of which about three hundred have been positive 
for meningococci. Of this group about 40 per cent. agglutinated 
specifically in ;'5 antimeningococcus serum, and about 60 per cent. as 
high as the =; dilution on the slide. Experience has shown that 
results of gross agglutination in tubes rarely alters the positive findings 
obtained on slides. Repeated examinations of a group of 100 carriers 
showed that only 16 per cent. were ready for discharge at the end of 
the minimal isolation period of two days; that 7 per. cent. remained 
positive over forty days; that 6 per cent. showed positive cultures after 
three successive negatives; that 49 per cent. showed positive cultures 
after one or more negatives, thus demonstrating a persistent and an 
intermittent type of carrier; that a carrier may show a pure culture of 
meningococci on one examination, on the next only a few scattered 
colonies in a mixed culture and on the third a pure culture of meningo- 
cocci. Treatment has been of no value in our hands. A sharp decline 
in the number of positive cultures from the carrier group has been 
noted durng the past two weeks of warm weather. A study of 13 
groups of so-called “contacts” and 6 groups of “non-contacts” brings 
out the following facts: Under good hygienic conditions, groups of 
naval men in this district, if only moderately well selected on the basis 
of possible contact with a known case of cerebrospinal fever, show 
from 6 to 8 per cent. carriers. If hygienic conditions are poor, that is, 
if men are in crowded quarters, are subjected to severe physical labor 
under extremes of heat and cold, such groups may show from 17 to 
22 per cent. carriers. Among groups of naval men well selected on 
the basis of possible contact with a known case of cerebrospinal fever 
and living in close contact with each other either on shipboard or in 
crowded quarters 20 to 35 per cent. appear to be carriers, the upper 
limit representing the most carefully chosen group. But when only a 
small group of guards isolated from the rest of a crew is considered 
only 11 per cent. appear positive. One group of 100 men taken at 
random from a camp where there had been no case of cerebrospinal 
fever, and where living conditions are excellent, showed 9 per cent. 
-arriers as contrasted with 26 per cent., which appeared in a group of 
100 taken from barracks where men were decidedly overcrowded and 
from which a number of cases had been taken, also, where 20 to 25 per 
cent. carriers had been found on previous examinations. Another non- 
contact group of 79 men, representing a naval student body living in 
barracks under good hygienic conditions, showed 9 per cent. as con- 
trasted with the 1 per cent. found among 100 women students of 
Simmons College and the 1 per cent. found among the first and second- 
year Harvard medical students. In these last three groups about all 
the factors were common, but the naval group ate at a common mess 
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and lived in barracks, whereas the others lived chiefly at home or in 
small groups. Hence it is evident that the important factors which 
change the number of carriers from as low as 1 to 2 per cent. among 
civilians to as high as 20 to 35 per cent. among recruits are: contact 
with known cases of cerebrospinal fever; unhygienic conditions such 
as come from crowded barracks; severe physical labor, coupled with 
exposure to extremes of heat and cold; and, finally, contact with carriers 
of meningococci. 


Increasing Mortality after the’ Age of Forty-five; Some Causes and 
Explanations.— DusB.in (Quarterly Publication of the American Statistical 
Association, March, 1917) states that the apparent increase during 
recent years of the death-rate after the age of forty-five has caused 
many statisticians and health officers to fear that changes in conditions 
of life in this country have reduced the expectation of life at the higher 
age groups. He has shown on the basis of statistics for New York 
State that this fear is ungrounded and that the increase is in large 
measure, if not entirely, due to another factor that has been heretofore 
neglected, i. ¢., to the effect of changes in the racial composition of 
the population. He shows that the proportion of the native born in 
sach ten-year age period after forty-five has decreased in recent years 
and that, correspondingly, the proportion of the foreign stock at these 
age periods has increased. He then shows that without exception the 
death-rate in the older groups is higher among the foreign born and 
the native born of foreign parentage than among the native born. 
This means that in the older age groups of the popu'ation there has 
occurred in recent years “an increase in the proportion of those having 
higher death-rates and a corresponding decrease in the proportion of 
those having lower death-rates,” a change which “must have had the 
effect of increasing the total death-rate” at these ages. The increase 
in the death-rate from cancer, Bright’s disease, heart diseases, diabetes 
and the other so-called degenerative diseases that are largely responsible 
for the mortality after the age of forty-five is partly to be accounted 
for on simi'ar grounds, since the death-rate from these causes is higher 
among the foreign than the native born. The increase in mortality 
from these diseases, however, is also partly to be accounted for by 
certain changes in the methods of certifying and tabulating causes 
of death in statistical offices, which have resulted in an increase in the 
published though not in the actual death-rates from these diseases. 
Americans today, according to the author, are not experiencing a 
shorter expectation of life after the age of forty-five than did Americans 
of a previous generation. 


Flight of Mosquitoes.—Le Prince (U.S. Public Health Reports, 
May 4, 1917) states that in the Southern States Anopheles quadri- 
maculatus is probably the principal carrier of malaria. The extent 
to which Anopheles punctipennis or Anopheles crucians may transmit 
the disease has not yet been determined. In connection with malarial 
investigations on impounded waters in 1914-15 opportunities were 
afforded to determine how far from known breeding places anopheles 
could be found. Numerous inspections of the interiors of buildings 
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indicated that Anopheles quadrimaculatus was very rarely present more 
than a mile from the breeding area, even though the latter was very 
prolific. This species was never found in houses and barns located 
at distances of 1} miles and more from the most prolific breeding 
places. Persons living 1} miles from such areas reported an entire 
absence of mosquitoes.. The experiments were planned on the same 
lines as those carried out with the flight of a Panama species, Anopheles 
tarsimaculata, at Gatun. Accordingly a number of Anopheles quadri- 
maculata were captured alive for the test, the sources from which they 
were taken and the methods of capture being as follows: (1) Mosquito 
nets were placed close to the breeding places at night and the anopheles 
were attracted into the nets by men who served as bait. The anopheles 
were stained in the nets by spraying with a 1 per cent. aqueous solu- 
tiort of eosin (yellowish) from an atomizer and liberated. (2) Resting 
anopheles were caught in heavily infested houses in the daytime by 
means of a hand-collecting device. The mosquitoes were t taken to a 
point in the breeding area which had been selected as a liberation 
station. They were then stained as above described and allowed to 
escape. On the first day only a few were set free, but on the second 
day a large number was liberated, all at one point. The author con- 
cludes that the flight of Anopheles quadrimaculatus in nature extends 
to approximately a mile from a breeding place producing very pro- 
fusely. Beyond this distance stained specimens were not found. 
The distance of flight from a place producing very freely, but less pro- 
fusely than some, was approximately a half-mile. Stained specimens 
of Anopheles quadrimaculatus were taken as follows: 1 at 5565 feet 
from the point of liberation; 2 at 3245 feet; 3 at 3090 feet; 1 at 2800 
feet. Anopheles quadrimaculatus in one test flew across a river 800 
fect wide in returning,to a plantation from which they were originally 
caught for the test. Approximately 900 to 1000 mosquitoes were 
liberated. 


Drinking Fountains.—Wuirraker (U.S. Public Health Reports, May 

1, 1917) investigated 77 drinking fountains in use at the U niversity of 
Minnesota. These fountains represented fifteen different types, all of 
which were found to be improperly constructed to prevent them from 
contamination by the consumer. The bacteriological examinations 
conducted on these fountains showed that 80 per cent. of these fountains 
contained streptococci when they were not found present in the water 
supplied to the fountains. These results indicate that drinking foun- 
tains may be a factor in the transmission of communicable diseases, a 
condition which should be remedied. Experiments were conducted 
with various types of fountains to supplant those in use and a type 
was designed which is stated to be both economical and safe from a 
sanitary point of view. It was found necessary, in a practical design, 
to entirely protect the point of discharge and to guard the nozzle against 
the approach of the consumer. The nozzle in this design fulfils these 
requirements and can be substituted for the nozzle used on practically 
any of the common types of drinking fountains. This type of nozzle 
protects the point of discharge by enclosing the small discharge tube in 
a larger tube, which is cut at an angle, with its upper surface extending 
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beyond the outer extremity of the inner tube. The wire muzzle prevents 
the consumer from approaching the point of discharge. This nozzle 
‘an be used on the constant or intermittent flow type. In cases in 
which the water-pressure varies to a large degree pressure regulators 
should be installed. Doubtless there are many other mechanical 
possibilities of accomplishing the same result, but the one designed is 
simple and inexpensive and it can be attached to practically any 
fountain. 


Anopheles Punctipennis; a Note on its Ability to Serve as a Host 
for Plasmodium Falciparum.—Mirzmain (U.S. Public Health Reports, 
July 6, 1917, p. 1081) states that the experimental determination of 
the role of Anopheles punctipennis as a potential host for the common 
forms of malaria has been established, as ascertained by King. No 
additional findings have been developed whereby previously reported 
negative results with this anopheline and Plasmodium falciparum 
might be accounted for. In the present series 52 specimens of Anopheles 
punctipennis were fed upon the blood of cases of subtertian malaria, 
and 14 infections resulted. Of 8 specimens of Anopheles quadrimacu- 
latus, used as controls under identical conditions, 4 became infected. 
Anopheles punctipennis, while highly susceptible to infection with 
Plasmodium vivax, exhibits no special predilection toward this species, 
but it has been shown to be a sufficiently receptive host of Plasmodium 
falciparum to be held of sanitary importance. From the writings of 
Beyer and his co-workers, Craig and others it has been concluded that 
a specific relation eXists between American anophelines and the several 
varieties of malaria. The transmission of tertian and quartan malaria 
has been held to be effected by Anopheles quadrimaculatus, while to 
Anopheles crucians has been ascribed the incidence of subtertian 
malaria. Craig concluded that: “The observations noted explain 
clearly why certain localities suffer more severely than others from 
certain types of malarial infections. Given a locality in which only 
Anopheles crucians occurred and we could have nothing but estivo- 
autumnal infections; but if Anopheles quadrimaculatus were the only 
anopheles present we might have either tertian or quartan infections 
but no estivo-autumnal malaria.” The present status of the common 
American anophelines with reference to their susceptibility to infection 
with the several species of malarial parasites is as follows: Anopheles 
quadrimaculatus may serve as a host for all three parasites of malaria. 
Anopheles punctipennis and Anopheles crucians are susceptible to 
infection with Plasmodium vivax and Plasmodium falciparum. 


Intravenous Injection of Typhoid Vaccine.—Kin_er and McBripe 
(Jour. Infect. Dis., July, 1917, p. 13) found that the immediate results 
of the intravenous injection of typhoid vaccine, such as chill, rise and 
fall of temperature leukocytosis, and changes in the concentration of 
agglutinin and opsonin, usually in the direction of an increase, were 
the same in the normal man as in the typhoid patient, and the results 


it 
| 
il 
| 


\ 
| 


789 PROGRESS OF MEDICAL SCIENCE 


do not support the view that the reaction is essentially specific. 
Except insofar as the results show that leukocytosis is rather constant 
after the injection of vaccine they do not appear to support any 
particular view advanced to explain the action of intravenous injec- 
tion of foreign protein in infectious diseases. The number of cases 
observed by us is too small to allow any conclusions as to the therapeutic 
effect of typhoid vaccine in typhoid fever, but the results obtained would 
seem to correspond fairly well with the results obtained in larger series. 


Plea for Greater Care in the Performance of Duty by Medical 
Officers at Recruiting Stations.—IFarennoir (U. S. Naval Medical 
Bull., July, 1917, p. 318) states that the examiner should regard his 
duties most seriously, should strive to develop a nicer sense of observa- 
tion, remembering that a compromise with established physical stand- 
ards can only result disastrously, and he should adopt for the examining 
room the motto, “Quality, not quantity.’ 


The Etiology of Common Colds.—Fosrer (Jour. Infect. Dis., 
November, 1917, p. 451) concludes from his experiments that the 
following facts have been established: Common colds of the ordinary 
type are infectious. The ordinary bactericlogical methods that have 
been resorted to heretofore do not furnish reliable criteria on which to 
base conclusions as to the etiology of these affections. Cultures made 
from the nasal secretions early in the acute phase often remain sterile, 
while cultures made later in the attack frequently show such a diver- 
sity of organisms that only presumptive evidence exists for ascribing 
to anyone an etiological role. It has been demonstrated experimen- 

tally that the virus of common colds occurs in the nasal secretions and 
on this virus is capable of passing through Berkefeld filters, which 
are impermeable to ordinary bacteria. By the employment of special 
anaérobic methods the virus of common colds has been cultivated 
in vitro and has proved capable of repeated recultivation in subcul- 
tures. Experimental inoculations have demonstrated that Berkefeld N 
filtrates of subcultures of the virus, in the second generation at least, 
are infective. A peculiar minute microérganism has been isolated from 
cultures made from the filtered nasal secretions in common colds. This 
microérganism can be passed through Berkefeld N filters and has been 
recultivated from culture filtrates. Although conclusive proof of its 
nature has not been adduced the experiments suggest that the micro- 
organism described bears a definite relation to the true infective agent. 
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PAIN, INFLAMMATION and CONGESTION ‘ 
By Internal Medication 


No constipating, cumulative, cardiac depressant or renal irritant by effects 


ATOPHAN IS MADE IN U. S. A. AND FURNISHED IN 


Tablets, 7/2 grains, twenty in box Powder, in | ounce cartons 


SCHERING & GLATZ, Inc. Maiden Lane, New York | 


Laboratory lable 


MAKES LABORATORY 
WORK A PLEASURE 


EVERYTHING NEEDED 
WITHIN EASY REACH 


Increases Efficiency 
Creates Confidence 


ASK YOUR DEALER OR 
WRITE DIREQT FOR 
BULLETIN No. 118 


CHICAGO SURGICAL AND ELEC- 322 W. Superior St. 
TRICAL COMPANY, Manufacturers CHICAGO, ILL. 
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CONSERVATION/ax 
\ OF ISS 


LIFE 


and Empyema 


The high percentage of deaths from infection by the streptococcus 
hemolyticus complicating pneumonia, warrants our calling attention 
to the importance of 


Ist. IMMUNIZATION 


Preventing Infection with an sepnapriate Serobacterin or 
Bacterin. Reports from physicians in charge of medical work con- 
nected with industrial institutions, boards of health, and general 
ractitioners, abundantly justify the prophylactic use of Influenza 
ee ere containing the organisms isolated from the present 
epidemic, in preventing influenza and pneumonia. 


2d. TREATMENT 


In streptococcus pneumonia the early use of Antistreptococcic 
Serum Polyvalent administered intravenously, in full doses (100 
to 200 mils), repeated every 8 to 12 hours or as indicated. 
This serum contains the antibodies against the different a 
isolated from the present epidemic. pecial reference is made to the 
streptococcus hemolyticus, 


In pneumococcus pneumonia the early use of Antipneumo- 
coccic Serum Polyvalent administered intravenously in full doses 
(100 to 200 mils), repeated every 8 to 12 hours or as indicated. 
The Medical Departments of the United States Army and Navy recog- 
nize the serum treatment as specific. 


In mixed infections the conjoint use of both sera is indicated. 


We prepare a Monovalent Antipneumococcic Serum Type I 
and a Polyvalent Antipneumococcic Serum. The polyvalent serum 
contains the same amount of antibodies against Type I pneumococcus 
as the Type I serum and in addition contains antibodies against 
Types II and III. 


The danger oi delayed administration of serum while making 
type determination and the danger of re-infection during convales- 
cence is recognized; therefore, preference may be given to the 
polyvalent serum in routine practice where type determination is 
impractical. 


These Sorums are furnished in 50-mil Ampule 
with apparatas for intravenous injection. 


Literature mailed upon request 


H. K. MULFORD CO., Philadelphia, U.S. A. 
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